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To Ills Excellency, Thomas Ebags, 

Gover'Ti.or of INorth-CiU'olina : 
Sir: 

1 am gratified that another opportunity is fnrnislied me to 
express my obligations to your Excellency for the interest 
you still entertain for the Geological Survey of North-Caro- 
lina. This fact, while it has been extremely gratifying, serves 
at the same time to impress me with the importance of the 
work, and to excite a fear, also, that it may fall short of your 
expectations, and thus disappoint, not only yourself, but many 
othei-s who feel and manifest an interest in ita success. Ko 
one, however, could feel a greater disappointment at such a 
result than myself; and fearing that my labora, together 
with the labors of those who assist mo, might fail to be satis- 
factory, I have certainly loat no time, nor spared any work, 
which I deemed necessary to secure the wished-for result. 

"With the consciousness, then, of having done this much 
for ita success, I submit with cheerfulness this second report 
to your Excellency's consideration, 

I am. Sir, 

Your obedient servant, 

EBENEZEB EMMONS. 

Kaletgh, March 1, 1858. 
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PBEFAOE. 



The aubjects which are treated of in this Report, are moatly 
practical, and it has been my aim so to treat them, that the 
matter Bhall be useful. The agricultural part embraces de- 
scriptions and statements of the composition of many of the 
soils of the Eastern counties. These aamplea of soils which 
have been analyzed, are preserved in the Geological collec- 
tion for fntnre reference. I have sought to obtain all the 
practical information respecting them which I conld, and for 
this end, the analyses have been usually carried as far as was 
necessary. The number of soils which have been thus sub- 
mitted to analysis, ai-e sufficient, probably, for the purposes 
intended by the projectors of the survey. I think they em- 
brace all the classes of soils which exist in this section of the 
State. But there are, no doubt, many additional analyses, 
which would be useful where they appear to be special in 
their composition, and exhibit certain peculiarities, A class 
of soils of great interest exists in several of the extern coun- 
ties, of which a type is well tnown in the county of Hyde. 
I felt that it was an object to determine the composition of 
this class with accuracy, and to see it in place with the bur- 
then of its crops still standing. In my researches, I have dis- 
covered that this peculiar soil exists in a greater or less degree 
of perfection in several other counties. In some instances, 
the soil is the same, but is lees deep ; in others, it is fully 
equal to tho Hyde county or the Mattamusfeeet lands, both in 
depth and richness. It seemed to be a prevailing impression 
that Hyde county soils existed no where else, and were con- 
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liuecl to th,it county. But Onslow, Jones, Hanover, Eruna- 
wick, Beaufort, aud others, still possess equally rich swamp 
lauds. 

The Gallberry lands, which occupy a middle position be- 
tween these rich swamp laoda and the sandy rolling uplands, 
are uanally very poor ; but there are many tracts which rank 
under tliis class, which may be cultivated profitably. There 
are two kinds of Gallberry lands : one which is black or black- 
ish, which consists mainly of vegetable matter, and a white 
marine sand. This variety of this class is generally too poor 
to pay the expense of reclaiming. It may produce A few tol- 
erably fair crops of corn, but it is soon exhausted, for it con- 
sists only of sand and vegetable matter. It may graduate 
into a better kind, as the white sand is exchanged for a drab 
colored one, and which becomes fine. The other variety of 
this class, is clay-colored, and is very stiff, and mixed with 
coarse particles of flint. It is ahnoat impervious to water. It 
is naturally cold, aud is not productive, prioi- to draining and 
the employment of fertilizei's. It has a body, and is better' 
than the black soil with the usual admixture of white sand. 

In the examination of soils, the physical properties require aa 
mucli attention as the chemical ; for, in order that a good chem- 
ical mixture of elements may be fertile, they should possess a 
certain degree of adhesiveness or closeness, which wii! retain 
water. Those which are porous and .coarse, permit water to 
pass through almost immediately. The result which follows, 
is fatal to plants, or crops of value ; chemical action under 
those circumstances is too feeble to furnish it with sufficient 
nutriment. The fertilizers of the eastern and south-eastern 
counties have received all the attention which could be be- 
Btowed upon them. The great defect which I find in their 
composition is, the great excess of sand. This element being 
in excess, gives them only a local value ; that is, they are not 
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rich enough to pennit of transportation to neighboring coun- 
ties. 

In order to increase their valne, I have been led to enter- 
tain the opinion, that they may be washed. In thia opera- 
tion the Band may be separated from the valuable parte. Thia 
opinion, however, requires a eoufiriaation by experiment. 
The material which remains after the sand is separated, eon- 
tains phosphate of lime, carbonate of lime and magnesia, pot- 
ash and soda; those elements which make the marl the most 
valuable. If any cheap process for washing the marls could 
be employed, the material conld be transported to most of the 
midland counties with profit. 

The cultivation of the grasses to a much greater extent thati 
has hitherto been done in this State, has seemed to me very 
desirable. I have given considerable attention to the subject, 
and for the purpose of aiding, as far as possible, a measure of 
this kind, I have selected several of the most valuable for de- 
scription, that information respecting their value, may be 
more widely spread. I am confident that many of them will 
succeed. Very few efforts have hitherto been made tor their 
cultivatioD,^-most planters entertaining the behef that it is 
impracticable, or else the laboi-s of the plantation are supposed 
to ba much more profitably directed to the raising of cotton. 
Under the present system of curing the grasses for winter fod- 
der, the labor is so much cheapened that it seems to me that 
the raising of cotton or any other of the great staples, will ni>E 
interfere with the project of keeping more stock, and in s 
better condition than has hitherto been attempted in the State. 
In connexion with the marls of the eastern counties, I have 
given a brief sketch of the fossils of the different kinds of beds.. 
Those who will take the trouble to examine the figures of the 
fossils which belong to the different beds, will not fail to per- 
ceive the striking differences which prevail. It is, for instance. 
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exceedingly rare to find a speciea common to two beds, al- 
though they he in juxtaposition ; or one may repose upon the 
other. Hence, the ntihty of the presence of fossils to distin- 
guish beds belonging to the different epochs from each other. 
Another object ■which I had in view in occnpying so much 
apace upon this subject, was, to aid those who wish to hecomo 
acquainted with this interesting subject. Geology is now 
commanding the attention of some of the best minds in this 
country and Europe. It is invested with great importance 
and interest, as it is through the discoveries in this depart- 
ment of science, that we obtain a iinowledge of the ancient 
history of the globe. This pnrsait is especially recommended 
to the attention of the young. It will be tbnnd extremely 
interesting and useful, and no one wiil regret afterwards that 
he devoted a portion of hie leisure houra to its study. 
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INTRODUCTION. 



It is one of the distinguisKing characteristics of the day to 
attempt to utilize science. The leading minds of the age 
seem to be as intensely engaged in diffnsing knowledge and 
disseminating it as common stock, as tliey are in acquiring it 
for themselves. The consequences which have already flowed 
from tlieir efforts, are, to have already made knowledge re- 
lating to many departments the common property of the 
masses. This knowledge is not probably exact in many indi- 
viduals, perhaps in none, excepting those who make those 
subjects objects of special stndy; but then, they know the 
nature of the subjects treated of, as well as many of the con- 
clueions which have been obtained.. They know enough 
to make intelligent inqniriee, and a subject matter for con- 
versation ; their minds are sufficiently informed to lead them 
upon the proper i-oad of inquiry. More than this has been 
gained in many instances in common life. The way is al- 
ready prepared for a general diffusion of knowledge. Of 
those subjects which are the most useful to society, none 
occupy a higher rank than those which are related to agri- 
culture. Thus, the chemistry of agriculture is of the higliest 
importance. Tlie mechanics of agricirlture are also impor- 
tant, and more atteniion has been paid to this branch than 
the former. Indeed, one of the first evidences that agriciil- 
tm-e was really upon the road of improvement, was the ap- 
preciation of better implements of husbandry. Their im- 
provement was first attempted. It was right that it should 
be so, for to make chemical principles available at ail, it was 
necessary to change by mechanical means the condition of the 
soil. Improvements, then, in agriculture, began at the right 
end. Tlie more abstruse principles of the business have 
become subjects of investigation since, and now there are 
but few farmers who are entirely ignorant of the chemistry 
and other collateral branches of the philosophy of agricnlture'. 
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Xn INTEODtrCTTON. 

But atiil, tlieae important hand-maids to this indi 
calling have only just begun to exercise an Influence over 
old modes and old practices. But two great obstacles to the 
introduction of rational methods in agriculture are being rap- 
idly removed ; that is, prejudice in favor of the old methods 
pursued hy the fathers, and prejudice against innovation. 
Whatever is good in the old methods will be retained; and 
iiltimately, what is eiToneous and worthless will be rejected. 
Improvements, however, in agriculture, ai'O neceasarily slow 
in getting a foothold ; much more so than in the mechanic 
arts; for there are stronger prejudices to be overcome, and 
ill the former it seems there is a ready appreciation of value 
in every improvement which is made, while in the latter, a 
prejudice is to be first overcome "bj ample experience. But 
we may be assured that, sooner, or later, the benefits of a 
change will appear, as the improvements address themselves 
to men's pockets, which is one of the most influential of mo- 
tives in common life. 

The principles which control industrial pursuits are per- 
fectly simple; and being simple, have been and still will be 
liable to be overlooked. Who among the merchants of a 
village, acquires most rapidly, ease and independence for 
himself? It is the one who, from a more extensive acquaint- 
ance with his occupation, a more attentive observation of the 
inarkets, and a more careful application of his judgment, un- 
tiring energy and prudent industry, buys the best article and 
sells it the cheapest. 

Who, among the mechanics of the town, commands the 
business in his special line of production ? It is that one who 
has been thoroughly instructed in the principles of his handi- 
craft, apphes his mind and judgment to his labor, and by that 
means improves the articles he makes, or the modes of its 
niauufacture, and can thereby outstrip liis competitors by 
manufacturing more, aa well as better, and selling cheaper. 
It is a natural result — a simple law of trade and commerce. 

But who among tlie agriculturists of the land are the most 
prosperous? It is he who is not content to follow the beaten 
track of hia forefathers, or pursue the course which they have 
pursued, and because they pursued and beat it, but he who 
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thoroughly imbues his mind with sound principles, who 
studies into the nature of his processes, and tlio reason why 
he does this in preference to that ; who investigates the na- 
ture of his soils, and fits them most perfectly for his crops, 
and is moreover seasonable in his preparation. He will raise 
the most to the acre, and have more to sej], and can sell the- 
cheapest, and make the most money. The greatest production, 
coupled with the best, controls the pockets of the purchasers, 
and insures to him, what is ever sought after, the earliest in- 
dependence and the first honors in the line of a profession. 

What lies at the foundations of commerce ? What spreads 
her sails, or generates the steam of our floating castles which 
ply from port to port and from country to country ? It is ag- 
ricultural production. There ia no other substi'atum upon 
which the business of the world can rest. Nothing else can 
impel the mighty engines of commerce, or set in motion the 
locomotive, with its heavy train of cars. It is not becanse 
the merchant buys and sells again. That is not production. 
Bui it is iecause the faTtner jyroduces. The other is but & 
transfer, and is only an incident in trade. The production is 
the ruling cause. It is that which supports, which moves. 
Put a stop to production, and the wheels cease to move, the 
paddle ceases to turn, the locomotive stands still, and the 
whistle is no longer heard. Production is the great element 
of life in commerce and manufactures. It is because agri- 
culture exists, that commerce thrives, that the merchant can 
buy and soli. The earth is properly called the common 
mother ot all. Her fruits nourish us, and supply the mate- 
rials for the arts and manufactui-es, and the articles for trade 
and commerce. The earth is the mother of all, but that does 
not justify the agriculturist in waiting for her fruits with 
folded arms, and to neglect to store his mind with the ele- 
ments and principles of agricultural knowledge, or hope, in 
inactivity, on a good Providence, or good fortune. If mother 
earth -is rightly depended upon, it wiU be accompanied by 
works and the study of principles as connected with what he 
is to do for his soils. He cannot ask much of mother earth, 
who neglects to study elements and principles in this connec- 
tion. I say elements and principles, for it is not enough to 
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XIV INTKODtrCTION. 

know the mecliaiiical part. It is not euoiigh to know how to 
plow, and reap, and mow ; these are a part of an education, 
but it is not all of it. 

Thus, we see, the commanding position of agriculture. Its 
position ia commanding, independent of the mode in which 
a community of individuals conduct it. As it regards this 
section of the Union, its importance increases with the popu- 
lation of our country. The Agriculturalist is not restricted 
to the production of bread. "While her granaries are over- 
flowing with corn and wheat, she has still two other great 
staples of trade to aronse lier enei-gy : cotton and tobacco. 
These have been and are increasing in importance from the day 
the first seed germinated in her soil. These are money crops. 
In all these great staples, industry need not be paralyzed, nor 
the spirits be made to sink for want of a market. No one 
needs fear that a surplus will be left on his hands; that his 
toils will be unrewarded or his industry avail him nothing. 
Such is the condition of the world, that the great staples are 
sought for from necessity. Cotton must be had at any pi-ice 
to satisfy the imperative wants of the world. The loom can- 
notstand still. Theneceesitieaof thousandsnowdemandit. The 
force of habit in the use of tobacco is so stj^ong and so general, 
that its price can never be less than it is now. It is rather prob- 
able that it will be higher. Its production may be cheapened, 
its cost may be diminished, but its price in market will never 
be less. The advantage will ever be on the side of the prodn- 
cer. Farming, then, has an advantage over aJI professions. 
There may be too many lawyers, physicians and merchants, 
but never too many farmers. This is 'so, because the seaports 
of the world are their markets, and because there is a world of 
human families which are not producei's, and hence have to 
be fed, their looms kept running, and their habits gratified. 

It is not, therefore, the domestic market which is to be sup- 
plied. The products of the soil of !N"orth-Oarohna are con- 
sumed far away ; some, in the cities of the north, but a far 
greater amount by the population of the Old World. Impor- 
tant measures are being taken abi'oad to supply cotton for 
English manufactories from India and Africa, and no doubt 
with the hope that, ultimately, this nation may make herself 
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iNntonucnoN- 

independent of tbia country with respect to this indis 
article. A project of this nature must be regarded with some 
concern. It cannot sncceed immediately, and it is doubtfnl 
whether cotton can be produced in those conntries, so as to 
compete successfully in market with om- own. In the first 
place, the husbandry of cotton is fully understood in the Sou- 
thern States ; and in the secondplaee, the adaptation of climate 
and soil is perfect, and the means for supplying fertilizers to 
sustain its continued production are equally well established. 
Marl is the true fertilizer for cotton. This is fully established 
by experience and ehenaieal analysis. All these facts put it 
in the power of the South to sustain vigorously, for an inde- 
finite term of years, its production. JFrom tlie Koanoke to 
Florida, this fertilizer in numberless forms is inexhaustible. 
Hitherto, it has been almost impossible to be satisfied that 
there has been a systematic and sustained effort to carry this 
production to tlie limit which the want of it abroad demands. 
The time, however, has come, when its production has be- 
come doubly important. The hopes of foreigners for success 
in supplying themselves with cotton from India and Africa, 
are based in a good degree upon its failure here, through some 
misfortune, such as political revulsion, exhaustion of the soil 
and other casualties which may occur, but which cannot now be 
foreseen. As it regards the exhaustion of the soil, there need 
be no fear, with tlie resources at command. It is trne that large 
tracts have been exhausted, but agriculture ia understood 
better now than formerly; and hence, the planter is abundant- 
ly able to forestall such an event and prevent its occurrence. 
Bnt in any event, the principles stated in. the foregoing 
paragraphs, will govern the market. The best and cheapest 
article will be bought, and that will insure its sale in any 
quarter of the globe, in spite of tlie ■combination of Cotton 
Aaeoeiations to produce it in India and Africa. If American 
planters can produce the best at a lower rate than it can be 
produced in India, then American cotton will find a market 
in Liverpool. It is a simple question of production ; and for- 
eign efforts to secure a market and exchide the American 
cotton, wiJl result simply in arousing the cotton planter to 
make a successful effort to retain his foothold in the market 
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XVI IHTEODUCTION. 

which he now suppliea. When the cotton planting States have 
once folly taken into considei-ation their immense advantages 
for production, it aeema impossible that they should sleep over 
them. Cotton, Indian corn, wheat and tobacco, four great 
staples on their hands, for ivhich the markets of the world are 
open. These minor productions of the homestead furnish busi- 
ness for all. The Alleghanies and their slopes are well adapted 
to grazing, and hence the raising of stock will become an item 
of immense importance to planters. Intercourse with the ex- 
tremes, the east and the west, will soon be made easy. It will be 
cheap, if an enlightened policy controls the fare upon railroads. 
If an opposite policy should unfortunately prevail, the hopes 
of the planter and graizer will be partially disappointed. 

The encouragement for pursuing agriculture may be found 
in the certain prospect of the mining resonrces of the State. 
In the various branches of this business, it will ultimately be 
found, that a large population will have to be fed. A popu- 
lation devoted to this interest are not prochicera of bread, 
meat or fruita. They are necessarily dependent for all these 
and more ; and hence, a home market is furnished, which, as 
far as it goes, is as important as the foreign. 

But I need not dwell on the importance of agriculture ; its 
importance is felt. I was more anxious in this connection, to 
state my views of an improved agricultnre ; one which is nn- 
derstood, or one founded upon established principles, — one 
which leaves a beaten road and inqnu-es into the why and 
wherefore. This is the only kind of agricnltnre which will 
elevate the masses, and give laborora a staiAJS or standing 
beside professional men, and enable them to exercise an 
influence as wide as theira. Regarded in this light, it is not 
simply an extraordinary crop, which is to be produced, but it 
13 a development of the mental faculties. These are compati- 
ble objects. Indeed, they go almost necessarily together, be- 
cause they are the result of an exercise of the mind. The 
labor of thinking is involved,— a labor which is not at first 
performed without effort, — for that reason many prefer to let 
others think for them ; and hence, they conlinne in that un- 
enviable condition which is properly called a staim quo. 

Kaleish, March 1, 1858- 
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REPORT 

NORTH-CAROLINA GEOLOGICAL SURVEY. 

AGRICULTURE OF THE EASTERN COUNTIES. 



PHELIMINAEY REMARKS. 

Foe any thing we know to the contrary, there is such an 
ample provision in the economy of nature, that tlie produc- 
tion of food Bhall not depend npon skill, or a deep acquaint- 
ance with the laws of life. - 

Seeda are sown broadcast, the winda waft them from their 
parent stocks, or thoy fall unheeded to their roots ; yet such 
ia the relation of seed to earth, air and moisture, that they 
germinate and become new individual plants which, in due 
time, contain the appropriate nutriment for some exiating 
organism. It may be it is food only for the insect tribes, the 
beast of the iield, or it may serve the table of the Prince. 

The simple growth and nutriment of plants is independent 
of science, high culture, oz" sldll in the ordinary round of 
nature. 

There is a provision to meet a certain amount of the wants 
of life, so far as food is concerned, which may he obtained 
without tillage. It is, however, luuited. When the habita- 
tions of men become concentrated iipon a comparatively 
small area, or a dense population fills the land, the natural 
magazine which ftirnishea the ordinaiy or regular supply of 
nutriment to the vegetable, especially the cereals, then 
becomes insufficient to supply the increased demands of nam- 
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bei-s, and hence the natural resources fail, and there ever 
afterwards exists a demand for skill and science to meet these 
artificial wants. 

The first efforts to supply the meat and bread of a dense 
population, in the earliest stages of society, are those which 
belong to the simplest kinds. They consist mainly in provid- 
ing more room, light and air, or providing for the free pene- 
tration of roots through the soil, and the exclnsion of weeds 
or unnutritive plants. But, inasmuch as nutritive matter is 
measured out and limited, and as there is no special provision 
to create a new supply, constant removal will, in the course' 
of yeai-8, so far diminish the original stock, that the plant 
ceases to grow or perfect its fruit, or does so under circum- 
stances less favorahle for il"a perfection. 

At this period it becomes nece^ary to inquire how fertility, 
when lost, may be restored; and this inquiry becomes more 
pressing in the direct ratio that the population has increased. 

Experience does, or may step in and postpone the period 
of exhaustion, and partially supply, for a time, the nutritive 
elements. But generally these shit^s to postpone the pei-iod 
of exhaustion fail, for they are merely the efforta of the em- 
pyric, Empyi-icism in no business is likely to lead to the 
discovery of sound principles; indeed, it cannot inform ns of 
the fact of exhaustion at all ; and hence, empyricism is not in 
the direct road to improvement. In one instance it may prove 
auccessful, but in the many it fails ; aa it cannot assign a cause 
or state a reason. 

The perfection of cultivation, or the perfection of agi-icul- 
ture, demands a reason ; and the painod when a reason can 
be assigned may be regarded as the third stage of improve- 
ment. It is at this stage that agriculture req^uires a direct 
inquiry respecting cause and effect ; or, in other words, into 
antecedents and consequents, in order that it may make pro- 
gi-e^ when the rules of empyricism fail. Agi'iculture, in some 
of its scientific aspects, haa obscurities, because it has en- 
quiries to make which ai-e closely related to those of life ; and 
life, whetiier regarded as a mysterious principle, or a force 
dependent upon chemical relations, or chemical actions, is 
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profonndly mysterious. Calling this force life, wifcliout at- 
tempting to toll what it ia, we know tliat it conti'ols all the 
results effected in and by the vegetable tissues. An organ, 
as a whole, possesses no forco : the leaf h^ no force, neither 
have tlie stems, hark or kernel. The force alluded to resides 
in the cell ; and hence it is sometimes called a cell force, and 
the sum or aggregate force of all the cells of an organ secures 
all the results in their proper season. The matured fruit is 
the result then of the combined i'orce of all the cells which 
compose it, acting nnder the infl.uenee of ontward forces, aa 
air, light and heat. 

The sum or aggi'egate of these changes, however, from 
gennination to the coneumation of the mature fruit, is con- 
cealed from view. We know only the simple fact, that of 
change from day to day. Of the effective agency ] 
in the cell we know nothing. But fortunately the q 
which belong to scientific agriculture have only a slight re- 
lation to these; they are not questions relating to cell force, 
or to life in the abstract. These are one step farther back 
than it is necessary to carry them. We need make no in- 
terrogatories respecting cell force, or life, in order to till the 
soil in the best modes, or to gi^ow large crops of wheat. But 
still these obscure questions bear a relation sufficiently close 
to darken or cioud those which must be answered, and we 
almost instinctively pass from those investigations which He 
in the field of research to those which are a step farther back, 
and lie beyond the limits of legitimate enquiry. 

§ 2. The field of investigation is really much nearer to us 
and mora within the scope of legitimate inquiry. If we 
wish to know what is the appropriate food of the wheat plant, 
we have only to analyze it, or to determine the elements 
which compose the kernel. It ia not 7iow it is made, 7ww the 
cell power operates, bat simply what the constituents of the 
wheat or corn plant are. 

In practice, then, the fanner ia merely required to sow hia 
wheat upon grounds which contain enough of the elements 
it wants. Tt is true, certain collateral questions of great im- 
poi'tance have to be answered, anch aa those which relate to 
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the physical conditioa of the soil, the measures wluch ought 
to be adopted to prevent the operation of injurious agents, — 
as frost, drought, depredations of insectSj etc. 

"When experiments and observation have satisfied the far- 
mer respectmg the composition of wheat, corn, and of the 
8oil in -which they are to he planted, he haa only to secure the 
proper mechanical condition of the soil, and put it into that 
state which la best adapted to their constitution. From the 
foregoing statement, it is evidenf that the range of scientific 
en<jniry is limited to an esperimental circle. The farmer is 
not required to go out of that area to determine the true 
theory of agriculture, to perfect the art or the practical part 
of the business. 

I 3. The following report is based on the preceding views 
relative to the scope or range of agricultural enquiry. The 
planter or farmer may speculate on vital or chemical forces, 
and form such theories upon those recondite forces as best 
comport with his linowledgo of facta and principles ; yet, as 
has been said already, practical enquiries do not extend to 
them ; it only demands a range of knowledge which is 
bounded by esperimental researches, and the deductions 
which legitimately follow therefrom. 

It is therefore true, that enquiries into the nature of the 
cell force or vital force are not excluded from the philosophy 
of vegetation, but these ultimate interrogatories have no prac-- 
tical Htiiity, so far certainly as the principles of culture are 
concerned. Erom these remarks, however, it should not be 
infen-ed that- agriculture requires only an exti-emely limited 
range of knowledge — that its connections with other sciences 
are distant and doubtful. So far is tliis from being true, that 
it may be shown that it is intimately related to, and de- 
pendent upon, several of the important branches of knowl- 
edge. We have seen, for example, how important chemistry 
is to agriculture. To this it is wholly indebted for its won- 
derful progress in modern times. Climatology also is closely 
related to agriculture, inasmuch as a knowledge of the influ- 
ence of light and heat, air and winds, height and depth, must 
influence the farmer in his selection of crops for tillage, and 
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6he modes by whicii they should ]je treated. Soils too, being 
derived from rocks of different periods and constitutions, in- 
fluence their composition and capabilities more or less. Close 
observation relative to those influences frequently establish 
important generalizations; and hence, geology may be re- 
garded as a departmeat very intimately connected witb agri- 
culture, and whose pnnciples are capable of advancing its 
interesta. 

It is scarcely necessary to refer to botany, as an allied 
branch of science. A practical knowledge of soils may be 
derived from it. l^ature rarely errs in collocation. Plants, 
withont selecting soils in truth, do really flourish best on cer- 
tain tracts whose soil is found to be adapted to their special 
wants. Some are lime, others are potash plants ; and hence, 
the fermer may be satisfied where certain plants abound, that 
certain important constituents of soils are present. 

Animals, however, form a large part of his care and over- 
sight. Often his chief wealth consists in cattle. The rearing 
of stock of favorite breeds, their improvement in general, and 
often in special pointa, demands a knowledge of physiology 
and anatomy. Tliere is property in a knowledge of the foot 
of the hoi'se, the joints of the bullock and the structure of the 
hoof. There is property in a knowledge of tlie stuU and the 
physiognomy of the horse and the kine ; and there is pro- 
perty in the knowledge of habits and best food for cattle and 
flocks, and in the organization of the stomach and its depen- 
dencies. 

The farmer and planter, therefore, may say that they have 
not only property in lands and in cattle, but also in tho phe- 
nomena of nature, as they may make those phenomena sub- 
servient to their interests; the sunbeam and shade add' 
golden dust to their stores, when seed times and tillage are 
chosen under the guidance of philosophy. 

I i. While agriculture in all its aspects presents a wide 
field for investigation, it still has very clearly such subdivi- 
sions of labor, that in practice, it may reach a high degi-oe of 
perfection. "We find, for example, tliat climate freq^nently 
restricta the most profitable productions to one or two staples. 
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Cotton cannot be grown witli pi-oiit north of Virginia, Tlie 
sugar cane and coffee return profits only on our most southern 
border. Tobacco, though not so sti'ictly Hmited by parallels 
of latitude, still requires certain peculiarities of climate and 
Boil, -which greatly restricts its caltivation. Tea requires a 
peculiar climate. In some parts of the world it rarely or 
never rains ; in others, rains are ireqnent ; in others still, 
there are seasons of rain followed by others which are rain- 
less. These peculiarities favor the growth and pei-fection of 
a class or a family of plants, while, at the same time, others 
are excluded. Hence, the cultivation being limited, perfec- 
tion in the culture of a few, necessarily reaches a better aud 
higher grade of perfection, than if the attention of the planter 
was divided among many. Profit depends, in a great degree, 
upon tlie adaptednesB of climate to a particular crop. The 
difference ai'ising from the cultivation of a variety of cotton, 
which is perfectly matured in this climate, and one that does 
not attain perfectly that perfection, except under the most 
favorable circumstances, is very great in the long run. Tlie 
rearing of cattle is much more profitable where they are at 
home, than where they reqou-e mnch attention and care to 
malie them thrifty. 

The cereals have the widest range, while plants of little 
value to man ai'e often very restricted in tlieir ranges. We 
recognize in this important fact, a prospective provision de- 
signed expressly for the benefit of man. 

If the foregoing remarks are true, the education which ag- 
riculture demands, in order to improve its condition, requires 
that of the highest grade. Agi'iculture, while it is not to lose 
its place as an art, must, in order to advance, demand of its 
cultivators more knowledge of the collaterals. Some call this 
mere book learning which is of no account in practice ; and 
in support of this view, say that agriculture has got along 
very well without them. Indeed none of our fathers had the 
benefit of the collateral or direct lights ; and yet they made 
money by their simple modes of culture. This is no doubt 
true. The planters of North-Carolina found a rich virgin 
soil. The crops of maize required but little attention. Cot- 
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ton at a later day became a profitable staple, its importance 
increased with the i-eturn of every year. But ■what have 
been the results upon the soil from the midland counties 
of North-Carolina to Alabama ? Let one pass along the rail- 
road from Raleigh to Columbia, and then through Georgia 
to Hontgomery. The exhaustion of the soil by its culture is 
too palpable and plain to be overlooked. Exhaustion on the 
whole route is the prominent feature. It took place slowly 
but surely. "What were rich lauds under the simple culture 
of the fathers, have now become the poor and worn out lands 
of their sons. It is at this stage that edncation or knowledge is 
demanded. The fathera got along very well, and made 
money; but the sons, though they may inherit money al- 
ready made, must be content with that, or move away, or 
else seek by superior knowledge to replenish the worn out 
inheritance. Now modes of culture must be devised, and a 
much greater amount of knowledge and skill will be required 
than the fathers j 
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CHAPTER L 



Reference to a fonner report. The perfection of seed depends on the char^ 
acter of the soil Nutrient matters necessary to animal life traced to the 
BoiL Eesentjal elements of a good. The soil the reservoir of all these 
elements. Character and classification of the soUa in the Eastern coim- 
6es. Importance of determining the smallest per centago of earthy 
matter in a vegetable soil, ■which is compatihle with s. remianerating crop. 
Some elements are more essential to form a good soil than others. The 
organs of a plant are composed of diff^^nt elements. The extreme of 
certain kinds of soiL Eemarl;s on tlie adaption of soils, together with 
a Btaterrvent of their composition. Soil of the open ground prairie in 
Carteret county, Pocoain and swamp lauds. Soils of Hyde county. 

§ 5. In a former report, that of 1852, 1 deemed it neces- 
sary to point out certain facte wliich have a direct beanng 
upon the principles of agriculture, and which indeed appear 
to constitute the foundation upon which it is b^ed; and aa 
the present report may fall into the hands of those -who may 
not have seriously reflected upon those principles, I now pro- 
pose to recapitulate them very briefly. 

Soils must contain a sufficiency of certain inorganic ele- 
ments, otherwise no seed can be perfected. The elements 
which support animal life may be traced to those which exist 
in the vegetable, especially the seed and fruit. Hence, the 
important products of life are derived from the soil, it being 
possible to ti'aee them back through the vegetable, and 
the reverse, from the soil through the vegetable to the animal. 
Those products of life then, which can be traced to no other 
source than the soil, must he regarded as essential elements 
of the soil, and as designed to sustain and support life. The 
office of the vegetable tissue through which they pass to fit 
them for sustaining animal life, are to simply modify, or to 
form new combinations, and not new substances or elements. 

Those which I regard aa essential to animal life, and all 
of which exist in the soil, are, phosphorus, sulphur, potash, 
Boda, lime, magnesia, iron, silica, nitrogen, oxygen, hydrogen 
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said carton. They do not seem, in any Instance, to enter 
into the composition of living bodies in tlie elementary state, 
but as compoQiida ; thus hydrogen combines with oxygen 
and forms water, or nitrogen and forms ammonia ; oxygen 
combines with phosphorus, sulphiir, etc., before they are 
fitted to entei' into the composition of the animal tissue. 

The soil then, being the great reservoir or source of these 
elements which are tiiily essential to life, and so far aa nutii- 
ment is concerned are dependent upon them, we cannot over- 
estimate the importance of preserving it in the best condi- 
tion ; and when the soil is so far deprived of these elements 
that the crops are imperfect, we see the importance of those 
fertilizei-a which contain them. It appeara also, that sub- 
stances which do not contain them, have never been denomi- 
nated fertilizers at all. Hence, when mattera are added to 
eoils, it is expected that they contain more or less of phos- 
phorus, sulphur, potash, soda, etc., in certain states of combi- 
nations which the plant is able to obtain. 

§ 6, The soils of North-Carolina are remarkable. They 
belong very frequently to the extremes of certain well dis- 
tinguished classes. On the one hand, these extremes consist 
of sand, a marine product, nearly pure, or with only a trace 
of other matters ; on the other, they are composed of nearly 
pure vegetable matter, with only a trace of eartli or soil 
proper. These are not simply rare exceptions to the common 
run of soils, but they form classes. So also the stiff clays 
which are also marine deposits, form another class. These, 
however, do not materially differ in composition from the 
same class in other sections of the State. 

The two former, I believe, are sectional, and are confined 
to the lower counties. 

Besides the foregoing, where rocks exist near or at the sur- 
face, we may clearly recognize other classes which differ, both 
as to their origin and composition, ^or example, we may 
readily distinguish from all othere the deep red soil of the 
argillaceous slates from that of gneiss or granite, though the 
latter has a deep red color also, or, from the deep red soil of 
the sandstone of Orange, Chatham, Moore and Anson. There 
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is also another peculiar soil wliich skirts tiie northern counties, 
Granville, Person, Caswell and liockingham. It is adapted 
to the growth of fine tobacco. It is a light gray soil. 

The soils, however, which form the snbject of this report, 
occupy the eastern counties of the State, and roay all be re- 
garded as marine products with one exception, the vegetable 
Boils, which occupy the swamps and poeosins of the extreme 
eastern part of the State. The others which have been re- 
ferred to are derived immediately from the rocks upon which 
they rest, and have been formed by atmospheric agencies. 

The vegetable soils, on the other hand, were formed by the 
growth of vegetables which have long since ceased to live, 
and have undergone disintegration in a greater or less degree ; 
some are coarse and fibrous, othei"a exist as a close compact 
mass of vegetable matter, perfectly disorganized and in the 
beat. condition possible for cultivation. The ma^ remains in 
Hiu, frequently homogeneous, and may be cut into blocls 
and dried like brick, 

I have applied to these vegetable accumulations the usual 
term soil, for the reason that they are cultivated and frequent- 
ly productive. Othei-s probably come more properly under 
the common name peat, as the mixed earthy matter is too 
small to be cultivated without the addition of earthy matter, 
and have remained in dtw, and nndisturbed since tlieir seeda 
took root. 

The peculiarity of this vegetable soil then consists in its 
composition, and the interest which is especially attached to 
it arises from the small amount of earthy matter which it 
contains. It gives ns, therefore, an opportunity to determine 
the smallest amount of earthy matter compatible with re- 
munerating crops. It is also proved by observation that all 
crops require earthy matter, — it may be comparatively small, 
but if the inorganic matter is reduced to a certain small per- 
centage, the crop fails, although it is placed, in one sense, in 
a magazine of food. The determination of the smallest per- 
cent^e of inorganic matter which is compatible with a good 
crop, is practically important. Large tracts of land in !North 
Carolina consist of organic matter, with too little soil to permit 
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of its cultivation. If inorganic matter ia added, it will make it 
prodnetiye, and possibly valuable. But how little is required, 
how much expense may be required to bring it to or put it in 
a cultivable state, is a legitimate inquiry, and one which 
may be prodiictive of considerable profit. It is evident, 
however, that in a country like tliis, where tliere are Tast 
areas of wild land to be subdued, that these lands under con- 
sideration cannot come in competition with good soil at. 
government prices, nnless it cau be shown that the expense 
of reclaiming them is compai^atively small; still, the question 
sought to be determined is an interesting one, and I have at- 
tempted its solution, the results of which will be given in the 



§ 7. A secondary fact I'equires a passing notice. "While 
all the elements enumerated are essential to a good soil, some 
are more so than others. Thus, certain plants require potash, 
while to others this element ia not so essential, or it holds 
only a subordinate place. In wheat it is very necessary, 
while to clover it is less so, and in the latter iirae seems to 
take its place, Aa a general law the most expensive elementa, 
as potash and phosphoric acid, abound in the seed and frnit, 
while lime is moat usually found in the wood and bark or stem. 

Silex in the cereals is an essential element in the stem or 
Btalk. Its office is to ^ve it strength and hardness. 

Each element, therefore, being destined for a particular 
organ, performs or fulfils a certain office or fanction. 

These specializations we may regard as predetermined re- 
Bults, effected through the instrumentality of the cell force ; 
but how, it is impossible to say ; how the salts -or compounds 
of phosphoric acid are carried up to form the seed and there 
remain and accumulate, and how the silex ia arrested and ac- 
cnraulates in the stem, it is impossible to say. 

We may be assured, however, that the machinery of a 
plant will work right if it is fed with the necessai'y food. 
Knowing, therefore, what a plant wants, it becomes the 
special bueineas of the farmer to supply it. The perfection 
in agriculture will consist in a strict application of the doc- 
trine of specialities, and this specialization will not be confined 
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to a supply of food simply, but will extend to the mechanical 
cultivation : each plant -will no doixbt bo found to do or grow- 
better under a certain mode of cultiyation. 

§ 8. Sandy soils predominate to a great extent over all 
others in tlie eastern counties, though there are tracts in 
. which clay is in as great excess as sand. The extreme varie- 
ties may be summed np as follows : Ist, sandy soil to an excess 
, which destroys cohesion and becomes blowing sand ; 2d, clay ; 
'3d, vegetable soils to such an extent as to exclude earthy- 
matter, or to contain merely some 4 or 5 per cent, of it. 

Between the extremes, as enumerated, there exist mixtures 
in various'* proportions, as usual, escept that, as a general 
role, the proportion of sand is somewhat greater than in the 
soils belonging to other parts of the State. 

As an example of soil in which sand is in gi'eater excess, I 
may state that the following is an instance worthy of note. 
The specimen was taken from Bladen county, near Elizabeth- 
town, and represents a kind common to that section, Tlius, 



The eooou lal constituen s rf a good soil m thij eximple 
exist only m ihe mallest pioportions — and though it pro- 
duces ]. lints yet the viluable elements exist m toi. small 
proportions to pay for t Uage 

lie gieit exee s of sand is however palj^ab' ind it is 
also evident that there is a great deficiency of clay or alu- 
mina, -which gives consistency to soils, and which forms the 
basis upon which fertilizers may be profitably applied. 

It belongs, it will be conceded, to a particular class, as there 
ia a single element in great excess. Although there is a great 
excess of sand in these examples, to which many more might 
be added, still, this excess, in itself considered, does not dis- 
qualify them for the growth of certain crops, paiiicularly the 



>y Google 



NORTH-OAHOLIlSi GB0I.OGI0AL SITRVET. IS 

ground pea, tliough it is possible their constitution may not 
be fully adapted to that crop, yet so far as the proportion of 
sand is eoneerned it is not in excess. Tliis fact is stated for 
the purpose of alluding to wliat may not be known to many, 
that a soil which is really poor and unsnitabJe for one crop, 
may be well stated to another. The quality of the crop may 
be much better when grown upon a soil where sand is in 
great excess than upon a rich and well proportioned soil. 

§ 9. The contrast between soils, one of which is not well 
proportioned, while the other is, is strikirgly exemplified in 
the composition of another soil from Halifax county. Thus, 
I found : 



Water, ai.90 

Organic matter, HAO 

Alumina and per orids of iron, 14,00 

Pbospborio add, 01 

Uagneisa, 20 

Polasli, OB 

Soda, 03 

Another from Halifax county resembles very closely ths 
former ; thus, I found on submitting it to analysis : 



Organic matter, 

Oxide iron and alumina. 



Uagueisa, 
Potash, ... 



Another soil from Halifax which had been long under cul- 
tivation, hut whose eoinposition is somewhat better ; thus, it 
contained: 

Silex, nM 

Water, 1.20 

Orgniiic mutter, B.70 

Oxide Iron and aiumina, E.10 
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S luble J>ilioa lu 

F WAh liaip 

Soda 15 

llie piesGQce of pbobpliouc acid was not deteimiiied in 
either of tlie toiegmng, but as it la m combinition with the 
small pei eentiges of oxide ot iron tnd alninina,]t is evident 
that it existe m piopoitiona iess than that of the alkalies. 

The soils of Halifax, were originally sandy, yet the rela 
tive proportion of sand, as they are now constitnted, is con- 
siderably greater than wlien they were first brongbt under 
cultivation. Ttie solnbla mattei's, those consumed by the 
crops which they have borne, having been removed with 
them, and nothing retnrned to supply their places, they are 
yet capable of bearing very light crops, but it is doubtful 
whether the cultivation of land so poor as these really pays. 
If an example of poor soil is placed side by side with a good 
one, the comparison is much facilitated : 



Wjtei 4 jn 1.30 

Organic mtt er -iiu LBS 

AlumiiiattBil peroxide of iron 11 ii 1.30 

FboGphorio acid I 

Lime 4C IS 

Potai,!] 01 

&oda, 1 01 

In making a safe comparison between the composition of 
good and poor soils, it should be stated that less alumina and 
iron would not displace the soil from the position I have 
placed it. The eilex is in the proper proportion, and the or- 
ganic matter may be regarded also as sufficient, though as 
we shall see in the sequel, this element may be greatly in- 
creased to the advantage of long cultivation. Where it ie 
wholly absent, seed fails to ripen ; a fact which shows the 
necessity of ita presence. Silex is the basis of all soils, and 
where it is entirely absent, barrenness is cerlain. It is solvi- 
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ble under needful conditions, and it enters largely into the 
straw of all cereals. 

Alumina never enters into the composition of plants at all ; 
bnt it perforins an important function notwithstanding; it 
holds as it were tlie particles of earth together. Its true of- 
fice may undoubtedly be shown by experiment. Pour water 
upon a soil well charged with clay, and it remains upon the 
surface ; but poured upon sand, it quickly disappears. If 
the water was charged with fertilizing matter, tbis also will 
remain, and be held near the surface by the clay, and within 
reach of the roots of the plant. 

§ 10. Tlie fact is well known that sandy soils do not retain 
manures; while on the contrary, clay soils retain all fertiliz- 
ing mattere with great force. Clay indeed absorbs ammonia 
under all circumstances, and it cannot be entirely dissipated 
or driven off ehorf of a red heat. It obstinately retains water. 
Some of tlio functions of clay are performed by other ele- 
ments. Lime and iron and organic matter, for example, give 
cohesion to soils, and aid in the retention of water. 

Water exists in soils in two conditions. In the first, it 
seems to adhere to the surfaces of parficles, and hence ia 
liable to constant vai-iation. This is bygrometric water. In 
the second, it forms a constituent part of tlie salts in the soil, 
as the soluble salts of lime and alkalies, the crenates, etc. In 
the fii'st instance, it is mostly dissipated by an exposure of 
400 degrees of Pah., while a heat near to redness is requirtd 
to remove it from the organic salts. 

All the elements which have been enumerated, except alu- 
mina, enter into the constitution of plants ; but, as I have had 
occasion to say, in different proportions in different plants, 
and also in different proportions in tlie parte of plants. 

An example or two of soils occupying another extreme, 
where the organic matter is in great excess, may be cited 
from localities in Tyrrel and Carteret counties. In the for- 
mer county, large tracts lying upon Oroatan Sound, furnish 
organic matter in great excess, and at the same time they are 
deficient in the eartlig. Thns in an uncultivated soil I fouui.\ 
it composed of 
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Organic matter, ^ B2. 



Phosphate of lime, alumina and ir 
Potash, 



The siles in tJiis case is a white inarino sand whieh bet 
"visible after raina, or after a year or two of cultivation. It 
is too eoarae to furnisli the necessary amount of soluble silica 
for a succession of crops. "When the vegetable matter ia re- 
moved, it remains as a white sand still, and is blown, into 
ridgeB. 

§ 11. Tlie condition of the vegetable mattera, as in the 
case of the other elements, is ^uite variable. Sometimes it 
is very tine, and is thoroughly incorporated with them ;. in 
other instances it is coarse, or in the condition of fibres. In 
the former state the sand is not so readily exposed ; in the 
latter it is always visible, and ia indicative of a poor condi- 
tion, or of its unsuitableneas for cultivation. It has not been 
exposed long enough to change it to the condition required 
for crops of the moat valuable kind. 

A still more remarkable case of excess of vegetable matter 
composes a tract in Carteret county, and is known as the 
open gronnd prairie. This tract, or that portion of it lying 
within a certain zone of rich and productive land, contains a 
growth of sphagnum or moas, together with other vegetables 
intermixed, with which there is only a minute quantity of 
earth. I obtauied it from a depth of 18 inches, and it gave 
only 3 per cent, of inorganic matter, _and this was mostly the 
ash of the vegetable fibre. This case famishes an esample 
of an unproductive soil, so far as the grains are concerned. 
The outer rim of the open gronnds ia an excellent soil. 

Much has been said respecting the open ground prairie, and 
enquiries are now frequently made respecting the character 
of this tract ; and whether it is susceptible of a profitable 
eoltivation. As the soil is now constituted, a kernel of corai 
planted in it would germinate and grow well apparently until 
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ifc ]s about one foot high, when it tui'ns yellow and dies. It 
is tlien evidently in an uncnltiyated condition. 

Tlie qaeation then comes iip, can the open prairie be niadu 
cultivable artificially, and if so, how ? The question first put 
is not designed to inq^iire strictly into the possibility of tlie 
thing, because all wlio have given some thought to the ques- 
tion, know very well that it is possible, because a soil can be 
made from the start, by putting together the proper elements, 
and this can be done with the open ground praii-ie; but can 
it be done profitably^ Kow, when we are assured that the 
soil of tlie open prairie gi-onnd ia composed exchisively of vege- 
table matter, it is plain, that the earths must be added to give 
it the composition reqnii'ed for the perfection of vegetables 
of any value to man. The old pi-actice consisted mainly, in 
giving peaty soils {as tliis must be ]-anked in that class,) ii 
heavy dressing of lime. It is evident on reflection, if the 
principles in the foregoing paragraphs are correct, that this- 
practice could not be rolled upon, for it would only acquire 
a single element. Something more is wanted. Not oulv 
lime, but iron, alumina and sihca are required. We may 
infer that the phosphates and alkalies will be supplied by the 
decay of vegetable matter, and, from this fact, ic appeai'j^ 
at least plausible, that the treatment which the open ground 
prairie demands, is the addition of some natural soil. It may 
be taken from the nearest marsh where mud oi- soil may he 
obtained, provided it contains silex, alumina, iron, etc. 

Knowing, then, what substances are wanting in this soil, 
and hence what m\tst be added, the question resolves itself 
into this: how much does a soil of the description of timt 
under consideration require to make it productive? We 
have seen that the soil upon Oroatan sound is at least tolera- 
bly productive, which contains only 7.S0 per cent, of inor- 
ganic matter, and that the element which greatly predomi- 
nates over the rest, is sand, in a state unfitted to fui'nish solu- 
ble silica. We may regard the Croatan soil as containinff 
the pinalleat quantity of earthy matter, and at the same tinu^ 
possessing the ability to grow the cereals. Leaving the saud 
out of view, we may infer that the least ^jiiautity of earth which 
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ia required to the open ground prairie will lie not less than 
140 to 150 tons to the acre. When this expense is added to 
tlie expense of drainage, it.is evident that in a country where 
land is cheap it would not be economical to expend so much 
money and labor to create aa it were a soil adapted to tlie 
})etter class of vegetables. 

§ 12, The effect of cultivation of soils composed mainly of 
vegetable matter and marine sand, is to consume so much of 
the former that tlie latter becomes in its turn predominant, 
iind even after a few years' cultivation only, the white sand 
shows itself through and upon the surface of the black vege- 
table matter, and soon afterwards it appears in sufficient 
ijiiantities to fonH white ridges over the cultivated field. 
When this takes place, the soil has already begun to exhibit 
inimistakable evidencea of partial exhaustion. 

The soils in which vegetable matter predominates, apper- 
eiitly in great excess, not injuriously however, prevail over 
large tracts or areas in the eastern counties, and are beginning 
to be esteemed the most valuable lands of any in North- 
darohna. Tliey are not confined to one or two counties, but 
may be found in most of them which lie east of the Wil- 
mington railroad. Tliey also prevail in the south-eastern 
section, especially in New Hanover and Columbus. 

Borne of the tracts are classed as pocosin and swamp lands, 
but they agree in having a very large percentage of vegot- 
iible mattei', and in being also tliorouglily wet and frequently 
.;overed with water, I have found that there is no constant 
pei'centage of vegetable matter where different and distant 
Tracts are compound together. It is as variable as the clay 
or sand in argillaceous and sandy soils. There is also a 
variableness as to its condition; it is often perfectly disorgan- 
ized and presents a compact appearance when cut into bloclis j 
1.11- it may be in the condition of coarse fibres witih their tes- 
liirc or structure perfectly preserved. In the first case, it is 
in the proper condition for cultivation, arid the latter, it Inw 
not passed into that state and condition which is fitted foi' 
the nutrition of the cereals. The eoai'se vegetable fibre pre- 
ilominatea in the open prairie grounds of Carteret, and the 
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ibrmer in those of Hyde and Onslow counties. So also these 
vegetable aoila vajy endlessly with respect to the amount of 
soil and aand. The Hyde county soils may be regarded as 
the standard soils for excellence of this class, and hence it ia 
important to determine their composition. On their own ac- 
connt, it is important to determine the composition, as well as 
for the purpose of comparing their composition with othera 
which resemble them in their external eharactei-s. Many 
mistakes have been made in the swamp lands ; for when wet 
and examined in the ordinary way they look rich^ — -with 
the presence of a snperabundaiice of vegetable matter, their 
true characters may bo concealed. In many cases the con- 
dition of the earthy matter is overlooked. It may indeed 
be too small; or it may be a coai'sish marine sand destitute 
of fine earth. In all cases it is possible, and indeed easy to 
determine whether it will be productive or comparatively 
vahiabSe. This is an important fact to make out, for all these , 
lands require to be drained thoroughlj^ and it is certainly an 
object worth attention to be able to determine before hand 
wlietlier the tract is worth the expenditure before it is in- 
imaTed. 

The Hyde county soils have acquired a deservedly high 
reputation for fertility. Some tracts have been cultivated 
over a century, and the crops appear to be equally as good 
as they were at an early period of their culture ; and yet no 
manure has been employed, and they have been under cul- 
ture in indian corn eveiy year; or what would be equivalent 
thereto. If this crop has been omitted, wheat has been sub- 
stituted for it ; not because they are properly wheat soils, but 
if they are uncultivated, the weeds acquire a size that it is 
impossible to cover them the next year. The same difficulty 
occurs in part in the culture of corn ; the stalks are so numer- 
ous and large that it is difficult to bury ihem so completely 
that they shall be concealed, and preserve at the same time 
an ei:en handsome enrfaco. For this reason critics of a mor- 
bid Stamp have said, that the Hyde county planters are 
slovenly, overlooking the facts refered to, which arc really 
the sole causes of the defects complained of. Though the 
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defecfe are not very palpable under any circnmstanees, still 
it is sometimes Tisefnl to a community to liave faultfindei's, 
and to have their doinga overhaaled by a wonld be wise critic:. 
§ 13. Hyde county appeai-s to be nearly a dead level. It 
rises of course a lew feet above the sound, but it is impercep- 
tible to the eye, Btiiidings may be seen for great distances; 
and were the wliole surface laid out in proper order, it migbt 
be made to appear like an immense park. The depressions 
of the surface are due to lires which liave consumed tlie 
vegetable matters to the depth of from four to ten and per- 
haps fifteen feet. In these depressions the surface water has 
accumulated, and in a few instances large lakes are the re- 
sult. Hattamuskeet lake is tlie largest of tlie surface drain- 
age. Its fonner extent waa not leas than twenty miles. Iff 
circumference now exceeds sixty miles by the road, — and as 
the traveller proceeds on his route, there is nothing more sur- 
prising than the succession of corn fields which are always in 

The most common natural growth of tlie best swamp land 
of Hyde connty is cypress and black gum. 

In one respect this region differs fi'om othej« farther from 
the aea. There is no difliculty in the cultivation of the grfis- 
ses. It is evident the climate is more humid, and tlie aea 
breezes moderate tiie heat sufiiciently in summer to favor the 
developement of this family of plants. Tliere is no doubt, 
also, that if the attention of the planters was tnrned to the 
cultivation of grasses adapted to the climate, greater profits 
might be realized than from the cultivation of maize. It is 
less expensive, and as hay beai-s a high price, and is obtained 
from a distance, in all the villages of this part of the State, 
and as there is always a communication with them by water, 
there can be no doubt that the profits which would ai-ise from 
hay making, would considerably exceed those of corn. The 
green surface of the lake shore, the yards of the houses, and 
tiie appearance of the small pasturages sustain this view. 

I 14. The peculiarities of the soil of Hyde county, tlmt 
particularly of the lake region, are comprised in two particu- 
lai-s: 1st, the large qnantity of fine vegetable matter thpj 
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contain ; 2d, the extreme fineness of the intermixed earthy 
matter. The earthy matter is invisible in consequence of its 
fineness, and is evenly distributed through the mass. An 
inspection of it even under a common lens will deceive most 
pei-soos, and they wonld be led to infer that it was entirely 
absent. TTnhke other soils it contains no coai-se visible par- 
ticles of sand ; and hence it appears that during the growth 
of the vegitables which form at least one-half of the soil, it 
was subjected to frequent oversows of muddy water ; or else 
the area over which these peculiar soils prevail was usually a 
miry swamp which communicated with gti-eams which brought 
over it the finest sediment of some distant region. This sedi- 
ment is frequently a fine gi-it, and fine enough for hones, and 
when the vegetable matter is burnt off, it assumes a light 
drab color. The character of the Hyde county soils has 
never been understood. The cause of their fertility has never 
been explained, and many persons who are good judges of 
land have overated the value of swamp lands in consequence 
of the close external resemblance they have borne to those 
of Hyde, Analysis, however, will in every case detect the 
difference between the common swamp soils, and tliose of 
Matamnslieet lake. 

It is unnecessary to dwell farther upon the points I have 
stated respecting the characteristics of these remarkable soils. 
It will appear iu the sequel that there is a great uniformity 
in the composition of these soils, both as it regards the amount 
and condition of the vegetable matter, and the quantity and 
condition of the fine grit intermixed with it. 

Regarding as I do these soils as the proper standard for 
the valiiabie swamp soiJs of the eastern section of the State, 
I have subjected many samples to a rigid chemical analysis. 

Tlie result of these analyses have thrown much light over 
them, and explains satisfactorily their steady productiveness 
for long periods. It will appear that their feiiility is due not 
only to their vegetable matter, bat also to the composition 
and condition of the earth in combination with it. 

Hereafter, it appears to me, it will be unnecessary to sub- 
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ject soils of tbia character to a strict analysis, for reasons 
■which will be stated in the aequel. 

In my journey to Hyde my principal objects were to select 
the standard soils for analysis, and to investigate upon tho 
ground, the peculiar conditions which seemed to favor the 
production of iadian corn ; for of all crops this seems to be 
the one to which the soils are specifically fitted. 

In accompliahing the objects of my visit I was ably secon- 
ded by Dr. Long, of Lake Landing, who has become the 
owner of a tract which has borne this crop for one hundred 
years without manures. It does not seem to have deteriorated 
by this long ctiltivation ; or the crops do not show a percepti- 
ble falling off; still there has been a large consumption of 
materials during the one handred years of cultivation which 
may be made to appear by analysis. The great supply of 
nutriment, however, still holds out, and the one hundred years 
to come, if subjected to no greater drains upon its magazine 
of food, will, at such a distant period, continue to produce its 
ten or twelve barrels of com to tho acre. 



CHAPTER IL 



^e beat soil of Dr. Long, of Hyde county — its wmpositioii — its common 
jieid per acre of corn. Mr. Burrough's soil of Hie north side of Matta- 
muskeet Lake. Amount of inorganic matter which a crop of corn re- 
moves from the soU. Each organ to be furnished with appropriate nu- 
triment. M^ze an exhausting crop. Soils from the plantation of Gen. 
Blouct, Beaufort county. Geo. Blount's letter, etc 

§ 15. The soil which Dr. Long regarded ae his best, and 
which had been under cultivation only three years, I shall 
now speak of, and state its composition, and present it as rep- 
resenting very nearly the original condition of the best soil 
of the county. It is rather light and loose, of a black color 
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like all vegetable soils. It is not however spongy. Eaius do 
not expose grains of quartz as in many instances of tie gall- 
lierry lands. It becomes rather lumpy on drying. Its com- 
position is as follows : 



Potnsb, . . . 

Soda 

Chlorine, . 
Soluble Sit 
Sulphurio ! 
I'hospbOFic 



The silex, after the removal of the organic matter, is of a 
light drab color, exceedingly fine, or nearly fine enough for 
sharpening line edge tools. If all the vegetable matter waa 
removed, this fine eai-th would probably be too compact and 
close for cultivation ; bnt, intermixed ae it is with the debris 
of vegetables, it is sufficiently porous to admit all the light 
and air required for the luxuriant growth of any crop which 
may be put upon it. 

The composition of this soil, it is evident, sliows a large 
proportion of vegetable matter. This is intimately blended 
with iine earthy matter, the basis of which is silex. In com- 
bination with it we find a full ptoportion of iron and alumina, 
or clay, which gives coherency to the grains, and besides the 
nutritive elements, lime, magnesia, potash, phosphoric acid, 
exist in as large proportions as in other rich and productive 
soils. Tlie regular yield of this soil to the acre is from ten 
to twelve barrels of Indian corn. In favorable seasons it 
amounts to twelve, in less favorable it may reach only ten 
barrels. It is also easy to cultivate. 

The composition of a soil of a similar character, and which 
has been under culture by Mr. Burroughs, of the north sidf^ 
of the lake, is as follows : 
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Water, 
Oiganic m, 
Peroiide ol 



PUosphurj 



This soil, tliougb. exposed in paper in a tiry room foi' two 
months to the air, contained more wafcev than the preceding. 
Ite composition should be calculated without the water. So 
it is probable tliat the pliosphoric acid, if obtained and calcu- 
iated from the full proportion of earthy matter, would show n 
more striking result. But it is evident that there can be no 
deficiency of this important element, inasmuch as the crop is 
i.iue which is necessarily rich in phosphates. The deptli of 
this rich vegetable soil varies from 5 to 10 feet, rarely less 
I than five feet. This may be taken too aa the usnal depth of 
] the soils of this description, not only m Hyde, but in all the 
eastern counties where swamp and pocosin lands prevail. 

§ 16. There are but few instances on record, where a soil 
has been under cultivation a century, and still retains its ap- 
parent original fertility. It must of coui-ae have lost a large 
a,mount of phosphoric acid, potash and lime ; still the crops 
are equal in measure to what they were when first cultivated. 
In order to test the value of a soil which had borne a crop foi' 
one hundred years, and during the whole period had not re- 
ceived a bushel of manure, I selected. a parcel of it at a dis- 
tance from buildings, or from a spot which could not havn 
received any artificial aid. 

This parcel gave the following result, on submitting it to 
analysis : 



>y Google 



NOKTH-CAEOLINA GEOLOGICAL E 



These reinai'ks are jiisiiiied on comparing the results of thiy 
analysis with Dr. Long's soil, which lias been under cultiva- 
tion nlytl J trs ; thiia, the silica is in greater proportion, 
and tl 6 a matter, less; and it is due no donbt to the 
fact tl at t 1 a b en under cultivation tor the time specified. 
It st 11 ta n h vever, a magazine of food for future crops; 
and f n t 1 ted at a greater rate than during the last 
century, it will be a rich soil at the close of tlie next centuiy. 
It will be perceived that all the elements of fertility which 
belong to new and uneshansted soils stiH belong to tliis. The 
inorganic matter is extremely fine, lite tlie finest grit, and in 
the proportion required for the production of the most valua- 
ble crops. Growing, as we perceive, in a magazine of food, 
it seems to show that it is a crop upon which it is scarcely 
possible to overmanure, and that it is unlike other com crops, 
which, when over supplied with food, run to stalls and leaves 
to tlie detriment of the grain. 

§ IT. If we calculate the amount of inorganic matter which 
a hundred crops of maize remove from the soil, we should 
find it to amount to many thousand pounds. 

From data in my possession, I am led to believe that five 
hundred pounds per acre of inorganic matter is removed in 
every crop. Tliis inorganic matter is contained in the ker- 
nels, cobs, husks, sillis, leaves, sheaths, stalks and tassels ; 
each oj'gan containing its own appropriate amount. 

The number of plants which are allowed to grow upon an 
acre, amount to fourteen thousand and seven hundred. Each 
plant removes from the soil a specihc amount of the earthy 
compounds, and nearly in the following proportions, viz : 

IQ Silica, i-ilS lbs. 

Earthy phosphates, 103 " 

Lime, sr> " 

"Mngnasift, 18 " 
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Potash 

Soda, 

Cblorine, 

Sulphnrie acid, 



If five hundred pounds of the earthy eoastituents of this 
soil are removed from one acre iu one jeai' or in a single 
crop, it will amount in one hundred joara to fifty thousand 
pounds — a quantity which would exhaust most perfectly any 
of the ordinary soila of tlie countiy. 

In an analysis which I have made of tlie kernels and colw 
of the yellow corn, I found : 



thi Q 



That the composition of the leaves may be compared with 
the foregoing, I subjoin an analysis of the leaves made at the 
eame time and growing upon the same plant: 



Silica 82, 8S 

Earthy phosphates, -29.S7 

Lime 9-40 

Megneisa, 1-Sl 

Potash, 1 n.T(t 

Soda, 13.14 

Chlorine, IS.OT 

Sulphuric aoid, 6.4Q 



It might be supposed that as the sheaths of the leaves be- 
long in one sense to the leaves themselves, tliat their composi- 
tion would be tlie same; but tliis ia not the case as may be 
seen by the following analysis: 
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Earthj' ptu. sphateE a4 

Lime 1 6. 

Magnesia 5S 

Fotaah, 5 S7 

Sodi 2 6 

Chlorine -0 

Siilpbano nciJ b 92 

Iq the sheaths the earthy phospliates and alkahes are much 
lese than in the leaves. In the cobs too tlie eartliy phosphates 
are less than in the kernels ; it seems, therefore, that each 
part or organ has its own peculiar composition. To complete 
this view of the composition of the plant of the maize, I sub- 
join an analysis of the stalks; thus, they contain: 



huphn Bcd 

It should be observed that tliese several analyses were 
made of a single plant, and the pi'oportions are those belong- 
ing to the plant, or its parts, and not properly percentages. 
The ash was obtained from al! the leaves, or stalks, and bena- 
els, and the whole ash obtained analyzed. Hence the differ- 
ence of composition of those parts are presented in a strong 
light, as well as in a true proportion. 

From the foregoing it will be perceived that where a crop 
is to be manured or a fertilizer applied, it is not sufficient to 
apply the earthy phosphates, for we perceive that every organ 
or part requires all the elements which we find in them. 
The notion, therefore, should be dispelled, that bone earth is 
the main fertilizer for the maize crop, or that it is enough to 
furnish substances which consist of elements found in the grain 
or fruit. For the perfection of the crop it is necessary that 
the leave3 and stalks, taseel and cobs should be furnished with 
appropriate elements of food as well as the giain ; for that tlie 
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grain may I'ipen and acquire pert'eetion, the leaves and stalks 
also should be equally perfected. It can scarcely he douhted 
that the grain itself depends for its full development npon the 
perfection of the parts which precede it. They are the organs 
which bring np the nntriment from the soil. Kemove the 
leaves at an early day, and the grain is destroyed, or never 
comes to maturity; bnt snpply matter suitable for their in- 
crease and perfection, and the grain is supplied also. It will 
be observed that the different subordinate parts frequently 
contain elements which are not found, except in very small 
proportions, in the seed or grain ; yet, there is no doubt these 
elements are quite essential to the perfection of the plant. 

§ 18. Maize must be ranked among the most exhausting 
crops; and Jt is evident that poor soils will scarcely repay 
the farmer for its cultivation. It is evident that, unlike other 
cereals, there is little danger of using too much manure in its 
cultivation, as it will bear almost any amount without injury, 
provided all the elements of fertihty exist in the magaiiine of 
food provided for it. It is not liable to run to foilage, and 
thereby fail to produce grain ; neither will it lodge or fall 
down by its own excessive disproportion of organic to its in- 
organic nutriment. 

While it must be admitted that maize is an exhausting crop, 
it is equally clear and conclusive that it is one of the most 
important and valuable, and hence it maybe regarded as one 
which pays the best. 

§ 19. The foregoing remarks respecting the maize crop 
liave been made in consequence of the peculiar adaptation 
of the soil of Hyde county to this cereal. It is the granary 
of the South. It is true that the number of bushels per acre 
which constitute the average crop is less than the number 
frequently made on other kinds of soil. Thus a hundred 
bushels of com may be grown upon an acre, bnt the Hyde 
county soils rarely exceed sixty bushels per acre, — but from 
fifty to sixty bushels are grown annually per acre for an in- 
definite term of years, without the expense of fertilizej-s, 
while the heavy premium crops require a great expenditure 
on them ; and these have to be repeated in order to keep the 
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gi'onrid in a good condition ; and hence, in the long term of 
years, the profits of these ricli lands gi'eatly exceed those 
which are only moderately so, naturally, and require eveiy 
few years an instalment of manure. 

§ 20. The similarity in the composition of the soils and 
lauds surroimding Matamnskeet lake in Hyde county is re- 
iTiarkable. They are all eminently rich in vegetable matter, 
and all are supplied with a sufficiency of fine earthy matter ; 
in which respect thej' differ greatly, as will be perceived 
from the open gj-onnd prairie in Carteret coiinty. The aimi- 
larity appeared so great that I have not multiplied analyses 
of them. I have, however, specimens received from Gen. 
Blonnt, from Beaufort connty, wliich I have analyzed ; all of 
which will go to show that there is an extension of similar 
swamp lands of that direction in the county of Beaufort, 
which I have submitted to analysis ; all of which go to prove 
the extension of tlie Matamuskeet lands we8twa]'d, or of 
swamp landa quite similar in composition to these justly cele- 
brated soils. 

The soils which were eollecied hy Gen. Blonnt were four 
in number, and were taken from tracts, some of which hat) 
been under cultivation several yeare, while others were com- 
paratively new. 

After liaving siibmitted these soils to analysis, I stated to 
Gen. Blount my opinion of the samples I had operated npon, 
and requested a statement from him also of all the facts con- 
nected with them which he regarded as of sufiicient import- 
ance to be made public. 

In reply to tins request I received tlie following interesting 
communication which I propose to incorporate with this re- 
port. 

It should be stated, however, for the benefit of those who 
are not accj^uainted with Gen. Blount's husbandary, that he 
has been engaged in the snccesefui culture of swamp lands 
between forty and fifty yeara, and hence is amply qualified 
to express an opinion respecting their prodnetiveness and 
value. 

The following is the coDinuinicatJon referred to : 
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Peof. Emsions— .% Dea/r Si?' .'—Your letter was duly received. I will 
ow give you a description of the land of which the four parcels sent yoii 



No. 1.- — A dark soil, from fifteen to twenty inches deep, incumbent on 
porous clay, wifii some fine saad intermixed; through this substratum the 
wnter percolates timely. The natural growth on thifi land, (before being 
i^ltivated,) was a heavy growth of black gum, a scattermg growth of large 
poplars, sorao maples, a few laurels ; here and there a large short strawed 
pine. This land has been cultivated in com for three years, and has pro- 
duced ft«m 40 to 50 bushels per acre. 

No. K — When cleared, some ten j'ears since, was considered by me second 
quality swamp land. The growth is formed of gums, but more latirels, pines, 
and poplars than No. I. For ten consecutiTC years it has been cultiyated 
in Indian com ; when in its prime it produced 40 bushels per acre — the last 
crop 30— the past season it was sown in oats, produced 20 bushels per 
acre. The specimen sent you was taken fi'om the poorest spot I could find 
in the field, (judging from the growth of oats then on it ;) the soil where 
tlie specimen was talten fiwm way about 13 inches deep, the balance of the 
field 18. 

No. a,— Unreclaimed swamp— soil from 18 to 24 inches doep ; subsoil a 
diffei'cnt clay from that which undei-lays the previously described land, it 
is lumpy and resists the spade. My opinion is that the water does not pass 
ft-eely through this subsoil, and consequently the sui-&ce aoil is wetter than 
on the lands above mentioned. The natural growth of this land b; reeds 
standing very thick, of moderate size, small sickly pine saplings, red and 
white, l>ay bushes and gallberry. I have no doubt that tiis land has been 
often burnt I find sti-ata of ashes at different depths below the surface, 
and the stumps of large pine trees charred. I own about 3000 acres of 
this desi^ription of land— it lays between the long leaf pine land and the 
giun lands, and is tbc greater part of the year filled with water to the sur- 
fiice. For some time aftei- eyery heavy ram the surfiiee is pai'tially covered, 
and the water slowly disappesirs; every foot of it can be drained; it ad- 
joins my farm. Why should not such land, when thoroughly drained, be 
fertile ? If it would not be, what should be the proper trKitmunt to make 
it productive? 

No. 8 lies between Nos. 3 and 3. 

No. 4,- — Soil of the toniple^ion of the specimen sent you. It is from 3 
t-o S feet deep ; incumbent on soapy clay, which is porous, and allows un 
eisy descent of the water. The growth of ttmher on this land is magnifl- 
oent; black gums, from one to two feet diameter at the stiunp, fifty to 
sixty feet to the limls, straight bodies, the limbs not drooping, but forming 
with the body an angle of about 30 degrees, limbs and twigs showing thnt 
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tlie gi'owth is healthy and vigorouB ; a few very large, long bndiefl poplars; 
some maples, corresponding in appearance, as regards size, &c , with the 
gums Bbove described ; cypress trees, averaging!; from 8 to 10 in number 
per acre, from two and a half to foiu" and a half feet diameter at thti sttunp ; 
oiio hundred feet to the limhs, strwght bodies, small bulky tops, limbs not 
drooping but erect, I have none of this land in cultivation, but have just 
commenced to reclaim it My opinion is it will be found equal in produc- 
tion to the lands on the south-side of llatamuskeet lake. 

On a iVirm laying on said lake that I once owned I have made one hun- 
di'ed and fifteen bushels of indian corn per acre, and thirty bushels of wheat 
per acre. I think this last described land, No. 4, witli perfect drainage 
and judicious cu\iivalion, will prodiice as much as the Matamuskeet lake 
land spoken of ; appearances, however, may be deceptive. 

i have been, for a period of forty years, engaged in reclaiming and cul- 
tivating swamp lands, such as I have described, and have found it a profit- 
able business. I am located near the margin of the swamp, (of which my 
plantation is a part;) it eoniains about 30,000 acres, and is south of my re- 
sidence. The health of my family, white and black, will compare favorably 
with the healthiest locations in eastern North-Oarolina. 

We have, as you are aware, large bodies of rich swamp lands in this 
portion of the State. Within a few years wealth and population has 
flowed, and is still flowing in upon them, which promises the happiest re- 
sults to the good old North State. Rich swamp 1 nd 1 ke alraoBt every 
thing else, will show after a while the effects of bad iMatm nt, but fortun- 
ately for us, if we impoverish our land by sever and mjud on cultiva- 
tion, we have in close contiguity inexhaustible Suppl es f si 11 marie, 
which has proved itself a pauacea to worn down s^^ a np land Gu no and 
the othei- manures in common use produce as fine, p hapa a b tt r effect, 
nil swamp land than any other description of land of which I have any 
knowledge. I fear, sir, I have taxed you too scvcrly the interest I feel as 
a citizen of the eastern part of the State I mention ai ray justification. 
Should you wish more specific nformation tVaJi I liave given, it will afford 
me pleasure to furnish it, 

Such is my great fiVersion to wnting I hove f ein i.Qrai>elled to eiilint 
the aid of my daughter, Mr.^. B who la new with me You will perceive 
that a lady hiis been my amanuensis. 

MoKt ruspectfuUy, 

WILL. A, BLOUNT, Run'h. 

i'Vom tJie foi'egoiiig communication the reader wiJl be pre- 
pared to form a correct opinion of tlie eliaracter of the swamp 
lands referred to, especially wlien taken in connexion with 
tlieir c-omposltion as determined by analysis. 

Ko. 1. — On being exposed for a few weeks to the air be- 
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cornea dry. Its color is blackish brown, it contains iiiidecoui- 
poeed bai'lc, wood and some roots, but is mostly made np of 
deeom2)osed vegetable matter. The eartliy part is not visible 
as in many vegetable soils of the poorer ciass. 

On submitting it to analysis I found it composed of the' 
following elements: 



Carb iimo, 0-iSi 

Maguaso., noiO 

S"il», I oat 

riii=plioiic leid, «>< 

The bile\, a% m moit of the £;ood fc-^iamp soilb, ih e\fremely 
fiue Its coloi IS drab, and hence piobably contains a small 
qnautity of alumina w hich cannot be detached ^^ ithout beinjr 
attached by potash. 

Tliis aoil, it is evident, still eoutains the elements of fertility, 
and it is also evident that it will bear cultivation for yeai's to 
come without exhaustion. It will be observed that the 
natural growth upon this aoil is one which indicates feiiility, 
as the poplar and black gum, and a large gi-owUi of shorl; 
leaved pine, the gro'wth being very heavy, 

No. 2. — Tins specimen or mass of aoil consists apparently of 
vegetable matter without any earth. It is black, and pre- 
serves a moist state, though it has been exposed to the air in 
a box for several months; and on being exposed in a drying 
oven lost its moistm^e very slowly. It contains fresh vegeta- 
ble fibres, portions of partially decomposed wood and bark, 
etc. Still it is rather homogeneous, and is unlike the coai'se 
tibrous soil of the open prairie of Carteret. 

On submitting this soil to analysis, I found it composed nf 
the foUowlng elements : 

Kilex, 7i,60l) 74.eifl 

Orgauio Matter 18.000 18.100 

Peroxide pf iron and nlumiuii, S.ltiO 3.100 

Kiospiorw aeid 0.021 trnte, 
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Potaah 

Soda 

Water 



This soil was dried belbre the quaotity was weighed for 
^analysis. When exposed to about 300 degrees of I"ah., it lost 
iifteen per cent, of water. 

This soil haa not been cultivated, and thongh it looks rich, 
still I am inclined to regard it as a poorer soil than No. 1. 
It contains more saad, is j-ather coarser, and less alumina, 
iron and vegetable matter. The alkaline earths, as lime and 
.magnesia, ara much less. The same may be said of the alka- 
lies, potash and soda. The depth of this soil is from eighteen 
io twenty-four inches, resting on a hard and rather impervions 
bottom. Its natural growth is also different^ as it consists of 
reeds standing very thick, and small sickly pine saplings, red 
,and white bay bushes, gallberry, etc. 

This growth, it is evident, might be due to tho impervious 
'bottom, or its low temperature ; but it is also in part due to 
the absence of the .moat important elements of fertility. 
There is no doubt, however, but a low temperature, which is 
due to the pres^ce of water, is competent to produce an ap- 
parent sterility, low bushes of peculiar kinds, as bay, gall- 
.beny, alder and willow. 

'N.o. 3. — The color of tbis soil is a dark ash or gi'ay. It has 
become dry in the box in which it was sent, while No. ,2 has 
remained wet. It ia pulverulent and light, though somewhat 
lumpy. The vegetable matter exists evidently in a large pro- 
portion, yet a close observer would perceive that it is less 
than in. No, 3. 

On submitting it to analysis, I fonnd its composition as fol- 
lows; 



Vegetable matter, 12.300 

Peroxide of iron and alumiiifl, 4.100 

Cnrkoflime O.OSO 
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Mogneam, O.OIO" 

Phosphoric acid, trace, 

Potash, , trace. 

Thia soil was regarded by Gen. Elouiit as second quality. 
Its growth consisted of low piaes, gums and poplars. It how- 
ever produced forty bushels of com to the aci'e, but the last 
crop was only thirty bushels. Afterwards, it gave twenty 
bushels of oats to the acre. 

The proportion of silex, it will be perceived, is much greater 
than in Ko. 1. The specimen was t-aken from a poor spot in 
the field. It had been under culture for ten years. Depth 
of soil twelve inches. 

In attempting the solution of the question, why a poor 
crop was at last produced, we should not forget that certain 
soils in this climate become diy at an eai'ly day ; and if so, 
we invariably find the cereals growing veiy slim and slender, 
and perhaps soon cease to grow, tura yellow, and produce, if 
any, a veiy small ear of gi'ain. In a shallow soil such a re- 
sult may be expected, notwithstanding the soil, on analysis, 
may be found to contain the elements of fertility. In the 
same field, plants growing in the same soil, a part may yield 
seed and fruit, and another will fail; the results being de- 
pendent on the existence of moisture surrounding the roots 
of the plant. 

No. 4. — ^The color is grayish black, and contain half deeom- 
posed roots, bark, etc. It has also partially dried in the box, 
and in drying, becomes lighter colored. This soil is deeper 
than either of the preceding, being between throe and four 
feet deep, and incnmbeni on a porous bottom. 

The growth is very large, consisting of black gum from one 
to two feet ill diameter, and from fifty to sixty feet liigh. The 
Hmbs are straight as well as the bodies. Very large poplars 
also are found scattered over the field, also cypress in elustera 
from eiglit to ten iii each. 

This sample I found composed as follows : 

Siicx, ri.soo 

Organio matter, IS.IOO 

Peroiideof iron and alumlnn, CMC 
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Magnesia, 100 

Potaah O-Olfl 

Soda, 0.039 

Pbosplioric acid 0-400 

Sulphnrio acid, O.IBO 

Portions of this soil, on being dried in an oTcn at 300 deg. 
!(fit thirtj-ibur per cent, of water. The silex is extrmely fine, 
and similar in appearance to the Hyde county soils. It is, 
however, in a greater proportion, and tliere is less organic 
matter. But there is no doubt this soil will be productive 
when drained and put under cultivation. It appears estab- 
lished from observation and experiment upon the swamp 
lands of the eastern counties, that much depends on the fine- 
ness of the earthy matter ; for when there is a perceptible 
coarseness, the land will not bear cultivation many years. 
There is in those cases, however, less alumina and iron, and 
hence this kind of soil dries readily ; and in certain seasons 
crops will be very short, and in reality fail. Whore the 
earthy matter is fine it retains moisture, and furnishes a sap- 
ply for those seasons when the rains are unseasonable. In 
certain cases the extreme fineness of the earth would present 
other defects. It would become too compact and close, and 
exclude the air. But the vegetable matter counteracts this 
defect in the swamp lands. 

The gallberry lands, often appear rich, if their vegetation 
did not remind one of their poverty. It will be found, in 
most cases of the poorest kinds of this class of lands, that the 
sand may be seen in the mass, or shows tiirough its black 
covering of vegetable mould. On examination, the sand will 
be found to be coai-se. Under cultivation the vegetable mat- 
ter disappears rapidly ; it is readily burnt — and the surface 
soon becomes white with the marine sand, and in extreme 
cases blows into ridges. Lands of this description do not pay 
the expense incujTed in draining. It is sometimes neeessai'y 
to drain them, in order to effect the drainage of otlier con- 
tiguous tracts. 

Neither of the four foregoing soils of Gob. Blount's planta- 
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tiong belong to the poor gallberry lands, thougli No. 2 might 
be ranked in the better class of this description of soils. 

The textnre of the gallberry lands has much to do with 
their poverty ; for generally they are raado np of stiff whitish 
clays and coaree sand. I'roin analysis we might prove that 
their constituents were the same as in prodnctive kinds of 
Boils. Such facts prove that productiveness is cot entirely 
dependent on composition. 



CHAPTER IIL 



Topography of the Eastern Counties, from Wnke cistwiid. to Onslon' 
County. Oharicter of the soil of the White Oak Desert Mr FianikeS 
Pocosin and Swamp Limds. Better kind of QallTjany Swimp Land 
Swamp Lfinds of the Brown Marsh. Green &wainp Lands. Mr Mc 
Neil, ■ffill pay for drainage. Barren soil of Bogne Sound, furnished 
by D. A, Huropihrey, Esq., with his letter. Cause of barrenness in these 



§ 31. Frona Wake county eastward to the shore of the At> 
lantic the country slopes gently, the .glycates t inclination being 
of course on the western aide of the plane. Between Wake 
and Johnston th.e country is rolling. . Trom Smithfield, in 
Johnston, to Cliaton, in Sampson county, the country is still 
flomewhafc rolling; but much less so than between Johnston 
and Wake. A large proportion of the country, however, be- 
tween Smithfield and Clinton is a flat piney wooda. T!ie 
land seven or eight miles west of Clinton is level and rather 
aandy. 

In DnpHn county the level ewamp lands begin. Between 
Magnolia on the railroad and Onslow county, tiio country is 
low and Hwampy, and in Onslow there are large tracts of nn- 
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settled or unreclaimed swamp and pocosin lands of an excel- 
lent quality. One tract in particular contains a hundred 
Bqnare miles, and a large proportion of it is excellent awamp 
land— and eome tracts are equal to the corn lands of Hyde 
county, 

Johnston county contains large tracts of flat piney woods, 
the soil of which produces only the shrubs which indicate 
Unproductiveness, as the gallberry, ilex, and magnolia or bay, 
with a small growth of the long leaved pine. The surface, if 
not covered with water, is liable to be ovei-floWed— and aa it 
consists of sand and clay, with a mixture of vegetable mould, 
may be said to be quite impervious to water ; and hence, the 
surface water stands over it for a long time, and its tempera- 
ture remains too low for the growth of the more valuable 
ti'ees and plants. Towards Sampson county the country im- 
proves, and Upon the branches of the Six Eun there are rich 
plantations* The best swamp lands are still fartlier east | and 
these, while they are usually high enough to admit of drain- 
age, are rai'ely more than fifty feet above tide level. The 
Hyde county com lands are about five feet above tide level, 
or may be less than four feet. Sometimes, in close proximity 
to the sounds, as in Carteret, the swamps are heaped up as 
It were, and hence may be from twelve to sixteen feet above 
the level of the sea. 

in Onslow county, the soil between Thompson's and Jack- 
sonville is very good. Some of it is suitable for the ground 
pea, being a light soil with considerable vegetable matter, 

§ 22, In Onslow, the White Oak desert is the most inter- 
esting tract of swamp land in the county, it ^ at the head of 
White Oak creek. This tract may be drained into Trent 
river. The timber is very iarge, and consists of white oak, 
poplar and pines. 

The mast important work which has been undertaken, is 
the drainage of a part of this tract by Mr, I'rancke. He has 
been able to secure two objects, the drainage of the land and 
a good water power, with a fall of about twelve feet. The 
cost of cutting the main drain or canal is fifteen cents per 
square yard. The thickness of the soil in Mr. Franke's po- 
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cosin* is five feet towards the outer rim, and still thicker to- 
wards tlie middle, attaining at least ten feet of rich soil. 
This pocosin is said to vavy mnch io its depth and quality ; 
some parts are sandy, and the trees are still large and nu- 
merous. These sandy fenowles are called islands^ But the 
excellent quality of parts of it which are covered with heavy 
timber, prove by cultivation that it is equal to the Matamus- 
keet lands of Hyde — their average yield being twelve ban-els 
of corn to the acre. 

I have not seen the land referred to in Jones county, but I 
am confliTued in the statement from its composition, which I 
have determined by a careful analysis. Thus the drained 
portion of Mr. Francte's pocosin gave me a result on analysis 
equal in valne to the best of the Hyde connty soils. It is as 
follows : 



Orgiinio mattei 
Peroxide of iron 
PhuBphonc Bcid, 



From tlie foregoing results, when compared with those 
obtained by anaylsis of the Hyde county soil, it will be 
acknowledged that if composition is a test which can be relied 
upon, tlie Onslow swamp lands must be veiy valuable ; and 
fortliermore, that this valne justifies the expense required in 
draining. This is the first question to be settled in all swamp 
lands : are their qualities good enough to justify this neces- 
sary expense ? because they must be drained before the cereals 
can be cultivated. The encouragement to .incur this first ex- 
pense arises from the fact that when drained they do not 



* This pocosin is partly in Onslow mid pnrtlj in Jones county. The portion 
which has been drained nnd cleared \s in Jones county. The only menning ivbich 
loan.atlach to the word pocosin iSj that iiis a large swamp. 
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wear out in the life time of man ; they require no i 
they are easily tilled, and they produce large crops annually, 
and besides are lees affected hy droughts ; or, in other words, 
the corn crop is more sure and certain than upon up lands. 

"Where there are large continuous tracts as in Onslow, Jones, 
Hyde and Beaufort, a systematic plan of drainage should be 
undertaken. This should be based upon a topogTaphical 
aurvey of the whole tract, ascertaining first the area and its 
irregularities, if any, then the regular slope and the most 
feasible points to which the drains and canals shonld run. If 
a main canal can be cut which will take water sufficient for 
boat navigation, it should be regarded as an importact means 
for transportation. It ia surprising that swamp lands hold so 
mnch water — ao that most of the largest tracts of pocosin 
lands furnisli a sufficiency for this purpose. 

The earthy matter in the pocosin of Onslow is very fine, 
and of drab color, in which I'espects it is similar to the best 
lands of Hyde. 

It is evident also from an inspection of the I'esnlts of this 
analysis, that there ia a full supply of lime, and of the more 
expensive elements, and hence it may be expected that when 
these lands have been brought under full cultivation by 
thorough drainage and other means necessary to favor the 
gi-owth of the cereals, that farms or plantations aa valuable as 
any in North-Oarohna, will be formed out of this desert 
swamp. The detei-mination of the high value of this part of 
Onslow I consider of great importance ; for there seems to 
have been hitherto great haekwardne^ in attempting to re- 
claim the lands of White Oak desert. It is true the under- 
taking is a fonnidable one, but the I'ich results which will 
certainly be secured thereby fully warrant the undertaking. 

§ 23. The character of the gallberiy lands I'eqnire also 
new investigation. These have usually been regarded as 
worthless. They are usually flat and wet, and hence the 
temperature of the surface ia always too low for the vigorous 
growth of tlie most valuable trees : aside from this fact it is 
probable that the soil is really poor and unfertile, and no 
measures within a reasonable expense could be employed to 
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change this semi-barreii condition to one of fertility, Bnt if; 
is equally protatle that many large tracts of land which are' 
classed" among the gallherrj lands may he reclaimed and will 
hecome fertile by thorough drainage. 

In foi-ming a judgment upon the expediency of draining 
these flat and wet lands with a view to thoir cultivation, it is 
necessary to examine the texture of the materials which com- 
pose them as well aa their composition. As there is a large' 
proportion of black vegetable matter upon the surface, it is im-^ 
portant to ascertain if it is intermixed with earth, and if sa 
whether it is coarse or fine, and whetiier it is mostly sand, whose 
particles are large or visible at once on inspection. If the 
earth, after the vegetahle matter has been consumed, is fine 
and impalpable, it is a fact which speals well of its chai-acter f 
if on the contraiy it is a white and coai^h sand, it is unfavor- 
able, for it cannot be expected that it holds, in mechanical 
combination the more essential earths, alnmina, lime and 
magnesia, or the alkalies, potash atid soda. If it is sand these' 
important elements will be in combination with tbe vegetable 
matter, and when this has become an ash, or is partly con- 
sumed, tlie soil will be destitute of the elements of fertility. 
Observation and experience prove the correctness of the 
foregoing observations. If, for instance, the soils of Hyde 
connty are examined, tlie fine impalpable material is always 
found intennixed with the vegetable matter ; and so, in cases 
where the sand is found, and soon appears after cultivation, 
the laJids do not wear well bnt soon give out. 

Bnt the gallberry lands are frequently stiif, whitish clays 
intermixed with sand. These have, undergone very little' 
change from the influence of atmospheric agencies. When 
ploughed and exposed for a few years to the atmosphere the 
color slowly changes to a light brown, and finally to a deeper.- 
These changes are also favorable, and it will be found that 
these lands improve by cultivation. 

As an example of the better kind of gallberry land, I pro- 
pose to give the composition of one which occupies a large 
area in Onslow county, which, on being submitted tc analy- 
sis, gave the following results .*^ 
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Silci fi CO 

Peroiide of iron and alumina '^ iw 

Lime UiO 

UagncBift, nlO 

Pbosphonc eoid 11150 

Organic matUr -^ 

Potash and soda, ti aces 

Soluble Silica, u lUO 

Water f UOO 

The color of this soil is i lighl- yellow, and it8 teTtuie ratJief 
fine, and is disposed to Ije Inmpy Its texture and com^posi- 
tioii favoi the giowth of wheat rither than com, and I have 
no doubt when reclaimed by drainage will prove an excellent 
soil for the cultivation of this grain. 

§ 24. The swamp lands of Brunswick and New Hanover, 
and the adjoining counties, resemble in many respects those of 
Hyde and Onslow. In order to determine as far as possible 
from analysis the expediency of draining a certain tract or a 
portion of it lying in Brunswick county, which is known as 
tlie Green swamp, Mr. McNeil* furnished me with a few 
samples of muck whicii were obtained as it appeared from 
beneatli the water. It was similar to black mud, hut on dry- 
ing I found it contained partially decayed pieces of bark, 
wood and roots, tliottgh its structure did not appear to be 
iibrous. 

On drying in the paper in which it was orginally wrapped, 
it became rather hard and firm, showing that it contained 
earth, for if made up of peaty matter destitute of earth, it 
Would have been much less firm and compact. 

On submitting this material to analysis, I found it was 
led of the follo'Wing elements ! 



»JACK POttEST, 24tli NoTember, 1367. 
DbAbSie:— I send jou four packages of soil from OUT swump lands: one from the 
heavy timbered land on the Brunswick marsh ; one from the low lands ot the Brnwi! 
marab, and lands requiring diiohing; one from the original Gfreon swamps, bul now 
timbered with joimg growth, wid one from a ditch dnuning the land near the ^wamp, 
Irbicii I suppose coDtains lime. 

Yours truly, 

n. J. JIoSEIL. 
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Pei-osideof iron and aluu 
Water, 



This soil was fbnnd to be much richer than I anticipated, 
and on drying in paper, it retained a larger quantity of water 
than I expected. If the composition had been obtained after 
most of the water was expelled by heat, the proportion of 
tlie elements of fertility would have been proportionally 
greater. As the soil is composed, there can scarcely remain 
a donbt of the value of these lands. The earthy matter is as 
line as that of the Onslow or Hyde county lands, and its 
quantity and condition proves, as it appears to me, the same 
capability with them for a productive caltivatton for a sei'ies 
of yeai's. Hence the cost of drainage should be incarred, 
and these valuable lands reclaimed, inasmuch as they pay 
better than the uplands. Tlie extent of unreclaimed lands 
of tills d^cnption makes it still more expedient, inasmuch as 
tlie general results are proportionately greater than when the 
surface embraces only a few acres. 

Tlie depth of this material is fi'om eighteen to twenty-five 
or tliirty inches, but like the Onslow poeosin it is variable, 
and like the latter also, the swamp abounds in islands, which 
are frequently occupied by inhabitants who contrive to live 
by basket making. The timber consists of cypress and black 
gum, and vanous pines and oaks, which frequently attain a 
large size, proving by the natural method a productive soil. 
In passing throngh these low lands, the water is frequently 
deep in the common highway ; sometimes it is due to the 
prevalence of rains, in others it is produced by dams to ob- 
tain a water power for mills. As it respects the practice 
of maintaining mills in this low and half inundated country, 
it seems to me to be inexpedient. It certainly prevents in 
part the reclamation of these lands by drainage, and when it 
is taken into consideration that steam power cannot be very 
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expensive in a country aboiiiiding in wood, it becomes q^nite 
plain that all sucli mills shonld be suffered to go down and 
their places supplied by tbe muoh more efficient steam mills. 
The aoil taken from the bank of a ditch is of a dark drab 
oi- purplish gray. It coheres strongly on drying and loses 
most of its water. It is gritty to the feel and is composed of 
moderately fine quarta and clay. On submitting it to analy- 
sis I found it composed of 



Fotish and Eoda undctei 



The lime and magnesia were scai-cely perceptible. It re- 
sembles in appeai'ance and composition tbe poorer gallberry 
lands, though it is probably better than many. If a soil of 
this description was to be put under cultivation it would re- 
quire steady and constant marling. It forms a good subsoil 
la one respect, that of being impervious and capable of hold- 
ing manures; It nnlies the ciiltivable soil of the swamp 
lands in this neighborhood. The soil taken fj'om the Bi'uns- 
wick swamp is bi'own or brownish : contains undeeomposed 
twigs, bark, &c., but on drying forms a iirm mass and con- 
tains a sufficiency of earthy matter. It is not unlike much 
of the soil of Hyde county, and it appeal's that it has been 
heavily timbered. I found it composed of 




all the good qualities of the Hyde county 
and retains water strongly. The nia^ of 
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soil oil drying becomes hard and tough, requiring force tc 
break it, and yet when apparently perfectly dry holds eight 
per cent of water. It is also sufficiently rich in lime, and 
particularly in organic mailer. The question to be solved by 
analysis was whether these lands would become valuable by 
drainage. We may be assured this is proved by the results 
obtained by analysis. The expediency of drainage depends, 
however, very much upon the cost of the undertaking, but if 
the lands admit of drainage at the ordinary cost of such un-- 
dertaMngs there is no donbt but that the soil would rank 
among the most valuable in the State. 

§ 26. Tlie foregoing analysis furnish examples of soils, most 
of which may be regarded as highly productive. In the 
midst however of productive lands, there are very frequently 
limited tracts which are really barren, so far as tlie cereals 
are concerned. To the eye, or tipon a mere eui-aory exam^ 
illation, these tracts would be regarded as valuable as any 
which lie adjacent to them ; yet experience wmild prove, m 
an attempt to cultivate them, that they are worthless. Corn 
takes root and grows a few weeks, when it begins to turn 
yellow, and finally dries up, or lives on in a stinted condition. 

The cause of this unexpected termination is not well nn- 
deretood. Some planters believe that the soil is lacking in 
one or more of the elements of growth ; others, that there 
is some substance of a poisonous quality in the soil. If either 
of these suppositions or guesses were true, the fact might be 
determined by submitting the soil to a careful analysis. 

But there are other causes which afi"ect unfavorably the 
growth of vegetables. It may be too tenacious, it may be 
compact and prevent the access of air, (an element always 
required,) or it may be so porous and open that the necesaai-y 
amount of moisture cannot be retained. In addition, there- 
fore, to the chemical Composition of a soil which a plant may 
require to insure its perfection, there may be an incompati- 
ble physical one, whose operation is equally effective in stint- 
ing its growth. We must not, therefore, regard barrenness 
as always the result of the absence of fertilizing elements. 
In investigating any particular case of infertility, it is neces- 
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■sary in the first place to inquire iato ite physical condition— 
to ascertain its texture, the size of its particles, and at the 
same time ascertain whether they arc silicious and coarse, 
and insusceptible of retaining water or fertilizing tnatter. 

Many examples of these unproductive tracts belong, geo- 
logically, to the most recent formation, as the Postplioeene of 
aHthora. They are properly marine formations, in which 
sand, as will be seen in the sequel, forms the largest propor- 
tion of the elements of the compound. 

A specimen of the unproductive soil was received from D. 
A. Humphrey, Esq., of Swansboro', Onslow county, accom- 
panied with a letter coutaining a brief account of the mate- 
rial under consideration, the copy of which is in the follow- 
ing words : 

.SwANSBoao', N. C, Jan., 1858. 

Dbae Sib : — You will remember, that at Beaufort, last May, when I had 
the pleasure of an introduetioii to you, joa told me if I would send yoii it 
Bpechnen of some of that peculiar land of which we talked, yo" would an- 
alyze and inform me of its constituents, Kud adyise me of the necessary 
.change to be made in it, so as to make it produce the ordinary crops. 

The land from which this specimen was talien produces weeds and vege- 
tables common to all the sound land, very scantily, except the sweet fennel 
(Fceniculum) which grows very lusm'jantly, so lar^ even, that I have 
them taken up with a gnibrhoe. It wiK prod.uce, with the fai^t cultivatioa, 
(without manure,) say 100 lbs. seed cotton to the acre, and one bushel com, 
Wh«i the com first springs up, it grows rapidly for a short time ; then 
tuTQS yellow and fells. The land is quite elevated, I have shipped to 
Wilmingtofl a small bag containing (he specimen, from which place you 
will soon receive it, and when it suits your convenience to examine, please 
do so, and let mo hear from you. 

And oblige, very nwich, 

Your friend and humble sorv't, 

D. A- HUMPHREY, 

PiiOP. E. Bmmoss, Raleigh, N. G- 

On submitting the soil described in the foregoing letter, I 
found it composed of the following elements; 
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The phosphites and pofish ^ciicely distinguishable in 200 
grains Tlie sind n.pieb«ntmg the siltx 11 lathei coarse, 
grains distinctly vi ihle and iither angiilit The cilor of the 
mass is blick and it seems to be mide up of iiiie vegetable 
matter It contains, ts will be "^een 1 snfiicient qnantitj of 
lime and inoiganic inittei^ — the f^imer la deiived fiom parti- 
cles of marine shells, sometimes of a lai-ge size, and it is 
probable all the lime is coarse ; it effervesces with acids. 
The silex, though large, is not in greater proportion tlian in 
many prodtictive soils. It would be regarded as a light soil, 
thongh the vegetable matter might deceive one who has had 
no experience in cultivating soils of this description. A soil 
of this character presents two questions for solution: 1st, 
whether its present or natural state will justify an expendi- 
ture sufficient to make it fertile ? and 3d, if eo, what course 
should be adopted to secure the object sought for? My first 
impreaaion is that it cannot be made productive at all, in con- 
sequence of its composition. It has really only a base of 
ooaraiah sand of considerable depth. Hence it is loose and 
porous, and transmits all the water through it. Besides, it is 
evident that there is a deficiency of alumina and all the most 
expensive elements except lime, and the lime, instead of be- 
ing iine and in a condition to furnish to vegetables this neces- 
sary element, aids rather in giving it porosity, as it is in 
coarse particles. But still, so far as this element is concerned, 
the soil is well enough; but in a combination or mixture 
which is loose and porous, it is doubtful whether the neces- 
sary chemical changes do take place at all. considering the 
nature of the tract of land, I believe the first step to be taken 
towards its improvement would be to give it a heavy dressing 
of clay, to change, if possible, its physical condition. Less 
clay would he required, if one which is calcai-eoua could be 
employed ; for less would answer the purpose than if it were 
pure. In order that chemical clianges should take place, it 
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J that water ahonld be retained, or that it should 
pass throngh slowly. 

The fertilizers which are beat adapted to a case like the 
Swansboro' soil are green crops, peas or clover, which may 
be ploughed in. By either crop we secure in part the end 
we aim at, condensation of the soil or compactness, by which 
water 18 retained, and by which also time is given for the 
consummation of the chemical changes required. The water 
being retained, the crop, whatever it may be, the plant is 
supplied botli with water and nuti'iment. 

But the necessary dressing of clay is always expensive, 
even when it ia near or at hand, unless indeed it can be 
i-eached by the plough. There are very few cases where the 
expense of hauling clay is ever returned in an increased 
amount of crops. We may be able, as I believe, to point 
out in what way given defects in a soil may be remedied. 

When that is done, it still remains a question for solution, 
whetiier the mode proposed will pay. It is evident that a 
calculation of the cost of the mode prescribed is very impor- 
tant, if it is to be put in execution. A garden may be put 
into a high state of fei'tility, when a large cornfield cannot be 
treated in the same mode. 

It is not easy, in the case before us, to account for the bar- 
renness of the soil of the coast, unless we adopt the theory 
that it is mainly owing to its mechanical condition. A soil 
having a very close resemblance to this, at (Jape Cod, in 
Massachusetts, is quite fertile. President Hitchcocl:, of Am- 
hei'st College, who conducted the geological survey of the 
State, found on examination and analysis, tliat the blowing 
sands of the cape owed their productiveness probably to the 
comminuted shells, intermixed with the sand. Or, at least, 
the sands, under a microscope, exhibited particles of shells ; 
and hence, as the soil consisted of sand and finely commi- 
nuted shells, its productiveness was attributed to the presence 
of this fine lime dust commingled with the sand. But the 
climate of Massachusetts bay is much more moist and cool 
during the summer than the coast of Boguo sound. The sun 
in the latter case acts with more force upon vegetables than 
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at the north. A soil which might bear corn in Massachasetts 
would Qot sustain it on the coast of Kortli- Carolina, on ac- 
count of the more rapid evaporation of water; in conse- 
q^uenee of which, a plant would he early deprived both of 
water and nutriment, though it njight be found in thc' medi- 
•um in which it had been gi-owiiig. 



OHAPTEE IV. 

■Soils of Jones comity, taken from tho plantation of J. H. Haugliton, Esq. 
Composition of a brown earth OYcrlying and rasting upon the uiutI beds. 
Recapitulation. 

§ 37. Several specimens of soil have been furnished me for 
analjMS from Jones county, which, as they may be employed 
to ilhistrate the composition of the . cultivated lauds in that 
section of the State, I shall give the results in this place. 
Tliey were furnished by John H. Haughton, Esq., from a 
plantation which he recently purchased. Four Knds were 
forwawjed, marked 1,, 2, 3, 4 respectively. No. 1. Color, 
brown or blacltish brown, and to the «ye appeai-s rich in veg- 
etable matter, "Wheo ignijed it loses readily this part of the 
soil and becomes a light drab, leaving a fine residue resem- 
bling that ef the Hy.de comity soils. Its appearance shows 
that it is a silicious soil. One hundred parts gave me the 
lollowing j)roportions : 

Silex, H Oil 

Peroside of irou and alumini 4 POO 

Organic mutter 4 SCO 

iime, < 103 

Miignesia, ' 

Potash, 003 

Soda UOl 
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This aoil lias evidei^tly been worn by long cultivation, still 
it has sufficient matter to sustain moderate crops ; but it liaa 
reached that stage which recLoires additional applications of 



All the moat important elements, as phosphoric acid, sul- 
phuric acid, lime, magnesia and potash, are considerably less 
than the standard soils contain ; and as they maintain about 
the usual proportions to each other, it is probable that they 
have been reduced simultaneously by cultivation. 

No. 2. Color, a light drab, resembles clay, but contains 
coarse particles of sand, and hence is veiy gritty. This 
variety of soil contains greater excess of sand, and is defici- 
ent in organic matter, etc. One hundred grains gave ma 



MagneBio 

Watei 

Potash 



This evidently ranks amoBg the poorest of soils. It ap- 
peal's quite similar to much of the poor gallberry lands of the 
eastern part of the State. 

A larger proportion of alumina and iron could have been 
obtained by fnsion with baryta or soda, but the exhaustion by 
boiling with hydrochloric acid, I deemed sufficient for my 
purpose, or the objects to be obtained by analysis. This kind 
of soil no doubt might be put into a condition for raising 
wheat by thorough drainage, and a large application of 
manures, 

The best application to a soil, the composition of which re- 
sembles the foregoing, is a compost of marl with organic 
matters derived from the stable; or, the leaves of a forest. 
In materials of this description a supply of organic matters 
is obtained in combination with the phosphates of lime and 
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potash, all of which are reijuired to impai-t fertility to a soil 
defective as this is in each of those elements. 

ITo. 3. Color, brown, fine gi'ained, and has apparently con- 
siderable vegetable matter in its composition. It has no 
lumps of earth, but is reduced to a granular state; or in other 
words it is pulverulent and light. 

One hundred grains, on being submitted to analysis, gave 
me — ■ 



The quantity of organic matter is less than its appearance 
before analysis indicated, and this is often the case in the aoiia 
in the easteni part of the State. 

Many chemists regard the organic matter aa of little im- 
portance. Experience and the best conducted experiments, 
however, prove that it is a necessary constituent of a good 
soil. 

Here, also, the lime or alkaline earths and alkalies are defi- 
cient, at least to raise good crops of maize, or any of the 
cereals. Besides there is a great excess of eilex, but it is in 
a fine condition, indeed in none of 'the samples is it ever 
coarae ; it, therefore, makes a better basis upon which to work 
than if this were a coarse sand, insomuch as it is better con- 
ditioned to hold or retain water. 

No. 4. Color, nearly black, with organic matter, and fine 
grained. Ignition leaves it of a drab color. 

I found its composition, on submitting it to analysis, to be 
aR follows: 
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Sites, 

Pecoiido of ir 



Sulphuric Kcid, , . 

Clilorino, 

Potasb, 

Organic mutter, , 
Water, 



This specimen of soil lias a better composition than either 
of the four of this lot. There is lesa silica, more lime and 
potash; though the amount of organic matter and peroxide 
of iron and alumina is still comparatively amali, and we infer 
from that fact, that the amount of phosphates is also small. 

This soil has no doubt been under cultivation for years. It 
has a good basis to build upon, as the silex is fine and not 
very excessive in quantity. It is evidently a better soil than 
No. 1, and does not rank in the class with No. 2, which ia a 
coarse clayey silicious soil, the particles of which are very 
coai-ee. In all these samples the cultivation sbonld not be 
carried to that extent which would effect an entire exhaus- 
tion. 

The roKiarks upon the four foregoing soils have been sug- 
gested by tlie analyses and their physical properties. ]^o 
information has been obtained I'especting the treatment to 
which they have been subjected. 

§ 28. A soil of a somewhat remarkable appearance, and 
having a good composition, is spread over large portions of 
the eastern connties. It is not always a sur^ce soil ; indeed 
it is rather rare to meet with it under cultivation. It occupies 
a distinct position in the series of soils, and is really one of 
the deposita which is' always associated with the marl beds. 
It cannot, with propriety, be regarded as a marl, though 
under favorable circumstances it may be used as a fertilizer. 

It has a brown color, and when wet is as tenacious as the 
ordinary claya, thongh it has lesa alumina in its composition ; 
it is very adhesive to the shoe or boot, and if it is ever piolit- 
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able to haul clay for fertilizing the sandy soils, tliis is especial- 
ly adapted to tho fnlfllinent of all the ends which may be ob- 
tained by the use of clay. 

It rests vipon the shell marl in some places, and in others 
upon the eocene mar!. The circumstances attending its de- 
position were pecnliar. It appears to have been deposited 
immediately after a period of denndation, as it rests not only 
upon tlie marl, but extends into, and fills deep channels which 
had been cut out of the marl during the period aUnded to. 
Hence it appears to send down long tapeniig cohinma which 
extend sometimes to a point near the bottom of the bed, 
Tllis fonnatioii, however, was formed from quiet waters, as 
there is no evidence of a rush or violent flow of watei^s, by 
the presence of large roeha, or even coarse pebbles. It has 
some coarse sand intermixed with pebbles. It has the appear- 
ance of a sediment, which was probably derived from the 
decomposing slates and granite, which lie beneath the terti- 
ary, hut which is now concealed, except in a few isolated 
places. 

On snbmitting this soil to analysis I found it composed of 

Sila-T, 7" l> 

Alnminn, anil perosideuf iion li lol 

Usgneiaa, 1 ill) 

Organic coatter, 3 t 

Water, - n 

Sulpliuric aoid i 1 

Chlorine, ( l ) 



This soil is rich in hme, which is in part derived from a few 
small fragments of shell which it contains, but it eft'erveses 
bat slightly, and hence it is probable the iime is diffused 
rather uniformly through the mass. When this mass lies 
immediately beneath the sandy soil, and within reach of 
the plough, it would improve it very much to commingle it 
with the surface material, and it need not be rejected in load- 
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ing marl at the pit, inasmncli as its composition shows that Jt 
is an important improver of the common sandy soil so preva- 
lent in the eastern eoimties. 

The phosphoric acid remains to bo determined. In itself 
this soil has a composition admirably adapted to the gi'owth 
of wheat, or indeed cotton. It contains also a large amount 
of potash. 

It was taken from a mass which overlies the eocene marl 
of the plantation of Sam'l Biddle, Esq., of Craven county. 
It is, however, found on the Cape Fear, resting upon the shell 
mar], a more recent deposit, and may be found on the plant- 
ation of Dr. Robinson, of Eliaabethtown. 



ilEOAPITlJl^A'nOSr OF THE LEABIHG TACJB KliSi'EUTlNG THE SOILS t>F 
THE EASTERN COUHTIES OF HOETH-CABOLINA. 

§ 29, (i.) Tlie soils of the eastern counties, without excep- 
tion, are marine formations, being deposited from water, and 
are truly sediments. They are therefore in their origin un- 
like those of the middle and western counties, inasmuch as 
the latter are tlie prodncts of slow decomposition, and are in 
sikt, or occopy the place upon the rocks from which they are 
derived. 

The eastern soils have, on the contraiy, been transported, 
or were first the p]-oducts of a disintegration and, aflerwards, 
transported from the places from whence they were derived. 
As they are frequently composed of one or, a.t most, two ma- 
terials which can be distinguished hj the paked eye, it is im- 
possible to determine the source from whence they came. 
They were probably derived, however, from tlie granite 
which borders the tertiary formation upon the west. Their 
distinguishing features are siliceous ; and it eeema that most 
of tlie aluminous compounds, as felspai' and certain slates, 
were finely comminuted, and were transported to distant 
points, leaving the heavy and coarser materials in the bays 
which jut up from the ocean in the depressions of the land. 
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Theae sandy deposits were not laid down at one period, 
though they are comparatively modera. They alternate with 
a few beds of clay, but there is hat one near the surface 
which is extensively distributed. The last of the marine de- 
posits was mostly a pure white sand ; aud it not unfrequently 
washes white when it is deprived of its vegetable coating. 
The last or most recent bed of sand, is foi-med by waves of 
the ocean into swells or nndnlations. A belt thus thrown up 
and moulded by this agency, extends obliquely across the 
country. One of the most distinguished features of this belt 
is intersected by the "Wilmington railway, at Everettsville, 
ten miles 8. W. from Goldsborougli. These swells of sand 
are sufBeiently large and extensive to give origin to perma- 
nent mill-streams. They seem to have been derived from 
the Atlantic side, and to have been cast up by waves which 
in their operation liave denuded all the eastern portions lying 
between this belt and the Atlantic ocean, and heneoitnot 
unfrequently happens that the upper stratum of sediment is a 
stiff clay. 

(2.) The denuded clay is often a stiff bi-ick clay, and is 
about four feet thick. Shallow depressions are hollowed ont 
of it, which are always the receptacles of water, and have 
also favored the growth of moss and small vegetables. To 
the growth of these humble plants we attribute the origin of 
the vegetable matter which is so extensively prevalent in 
.many of the eastern counties, and which are known by the 
names of pooosin and m^mnp lands. 

(3.) A slight elevatory movement of the whole coast of 
North-Carolina, has reclaimed those tracts from water ; and, 
tliougli not dry yet, tliey are not submerged, and are no long- 
er tlie recipients of sediment. 

While these lands were but half reclaimed from the do- 
minion of water, they were subjected to inundations which 
transported fine silt, and which required much time to settle. 
This fine silt, or mud, is now the soil which is so productive 
in corn in Hyde coimty and other parts' of the Atlantic 
border. 

This singular soil is characterized by its vegetable matter, 
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and by the extreme fineneas of its inorganic matter; and the 
two compound elements are well fitted to .each other, and 
admirably adapted to the growth of maize in this climate, 
whereas in a northern climate it ie very doubtful whether the 
same results could be obtained. In Canada East tliere are 
somewhat similar soils, but they are ti'eated q^uite differently 
in order to bring the soil under cultivation. There, the Bur- 
iace la first burned, and the ash and debris remaining sup- 
plies the nutriment for a succession of heavy crops. When 
this first fertilizing matter, obtained by burning, is exhausted, 
it is subjected to the same ti-eatment again, and again put 
under cnltivation. The lands df the eastern counties wonld 
not bear this mode of cultivation ; neither do they requii-e it. 
They become productive by draining. 

§ 30. The composition of the soil of Canada East, taken 
from a tract which is there known by the name of Samanne 
of St. Dominique, is composed, according to Mr, Hunt, of 

Fixed e^bon, 23. S7 

The ash or inorganic matter in 100 parts contained : 

Tub Lime, 52 «U 

^'"'^' iasiiUcalei ^"*"^ 

Magiiesio,! S 160 

Poruxide of iiou, 4 GBO 

Alumina, B 440 

PLogphale of lime, 1 Oil 

Sulpliate of lime, 15 011 

Sulphata of potasb, flos 

Sulphttta of soda, 076 

Chlorids "1 Sodium, Qi\i 

Silica, 4 •<!!> 

Sand 4.040 

ino.soa 

In the foregoing analysis we can readily perceive that the 
material subjected to this process is an ash, with only faint 
traces of soil, but in appearance the iSTorth-Carolina pocosin 
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lands resemble the turf or peat soila of Canada and Kew 
York, but the better kinds or those of Hyde, contain, inter- 
mixed with the vegetable matter, fine earth, -wliieli gives 
them a substantial body. In this respect they differ from the 
peaty or tnrf soils of other places. Tliey differ also in en- 
durance. They continue pi'oductive through several genera- 
tions. Those of Hyde have been tilled throngh three genera- 
tions, and the fourth has them under culture. I attribute 
this extended period of endurance to the temperature which 
the soil enjoys. Below, in immediate proximity to the roots 
of corn, the water remains through tlie season. Hence there 
is a temperature preserved which is only moderately high in 
the midst of summer, in consequence of evaporation. Even 
the water oflen surrounds the hill of com, and remains on 
the surface for a long time, without injuring the growtli of 
the plant. Tlie external heat is sufhcient for the crop. If it 
were higher it would slowly consume the vegetable matter- 
Besides, tlie low temperature of these peculiar soils, the 
proximity to the ocean, favors a constantly moist climate, or 
atmosphere ; and hence, through tlie influence of water be- 
neath, and a moist atmosphere above, the growth of veget- 
ables is promoted. 

In the midland counties the vegetable matter is consumed, 
or so nearly consumed that the blackened belt at the surface 
is never formed. Upon the mountains, the whole of the blue 
ridge, vegetable matter accumulates in the soil. The heat ie 
insufficient to destroy it, while in the midland counties it 
never accumulates even in forests, and though tliere is a large 
annual addition of vegetable matter from the leaves which 
fall in autumn and winter, still no accumulation takes place 
in the soil. It is literally consumed. 

§ 31. The pocosin and swamp lands present a great variety 
in the proportions of vegetable matter present in the soil. 
Some passing to the extreme limit, from 10 to 93 per cent, of 
organic substance. The latter percentage is near the bonn- 
■dary which limits the capability of growing the cereals. A 
greater excess of vegetable matter scarcely admits of the 
continued growth until the crop ripens, it soon ceases to grow. 
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becomes yellow after it has appeared above the ground ■when 
it has reached the height of 10 or 12 inches. Tho most 
valuable swamp and pocosin lands lie in Hyde, Beaufort, 
Jones, Onslow and Brunswick counties ; those of Hyde have 
been steadily cultivated for more than one hundred years 
without manures, and still the crops are equally as good as 
when first planted. Hundreds of square miles of the most 
valuable of these lands still remain unsubdued. It may be 
inferred that, as these swamp lands are so low and wet, that 
they must necessarily be extremely unhealthy, or become so 
when drained and the vegetable matter begins to decompose. 
Experience, however, does not support tins view. Tiie testi- 
mony of those who have cultivated them for forty years is, 
that tlieir families have enjoyed as ranch health as their 
neighbor who have lived at a distance. Persons who are in 
the habit of plnnging into tlie swamplands knee deep for 
draining, and when drained to hve in the immediate vicinity 
of the extended surface of black vegetable mould for years, 
are rarely sick with fevers. Tlie points which are unhealthy 
are those which are exposed to winds wliich blow over ex- 
tended surfaces of the waters of the l^ense or Cape Pear 
rivers. Miasm, which generates fever, arises more from the 
banks of rivers than from the swamp and pocosin soils. 

§ 32. The soil which is known as the gallbeny soil is not of 
a uniform composition or appearance ; one of the most com- 
mon kinds is formed of sand, intermixed with black vegetable 
matter. On exposure to rains by the road-side, or where 
ditches are cut through it so as to expose a section one or two 
feet thick, it has a grayish look from the presence of the white 
mai'ine sand which is exposed by washing. A microscope 
shows at once the naked sand. A soil of this description, and 
which is widely spread over the fiat low grounds of the mid- 
dle section of the eastern counties, I submitted to careful 
analysis for tlie purpose of determining tlie amount of avail- 
able material which it CMitains. It was taken from the plant- 
ation of Mr. Lane, of Craven county, but is a fair representa- 
tion of Uie soil of tlie Dover pocosin. It contained : 
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The siles is a peitectly white nianne sind 

AlthoMgli this analysis la not earned through, yet it ia evi- 
dent tliat the available matter for crops is exti'emely email. 
The seventy-six hundredths of a, grain of peroxide of iron 
and altfmina is too small a qnantity to have much chemical 
or mechanical influence upon the organic matter with which 
it ia mixed ; neither can it furnish phosphoric acid to supply 
the wants of vegetation if put under cultivation. This variety 
of gallberry land belongs to the poorest class of soils. It is not 
expected it would pay a profit if cleared, and hence all such 
lands should remain wild, or in their natural state. 

Another variety of low ground soil is of a better quality, 
though still it rants low for the purposes of agriculture. It 
is of a light color, and hence contains much less vegetable 
matter. It is a marine sand, intermixed with a small quanti- 
ty of clay, a portion of which can be di^olved in hydrochloric 
acid. Tliis soil is from Sampson county. It forms extensive 
areas in Johnston, Sampson and Dnpiin counties. Tiiere is, 
however, an improvement in the character of the low grounds 
towards the east from Johnston coanty. The color of this 
soil is a light brownish or pui'plish drab ; in di-ying it becomes 
hard and loses m(et of its water of absorption. It resembles 
the green swamp soil in Brunswick county. It is composed 
of 



Siles 

Peroxide of lun a 

MogaesiB, 
Water, 

Orgianio matter, 
Polash and soda, 
Phosplioiii" acid, u 
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In this variety of soil from the swampy grounila there is 
still a deficiency of the alkalies and alkaline earths ; this, 
however, may he cultivated with medium results, if marl is 
at hand from which to supply the deficient matter. 



FEETnJZEEa. 

What constitutes a Fertiliser. — Sources of FertiliKci-s, — Tliose from the 
Tegetable kingdom are the Asb. — Ash of differnt Yegetables —Ash of 
Plajita resembles in composition the Inorganic Matter of Soils. — Quantity 
of Fertilizing Matter removed from the Soil by different Plants. — Me- 
thods to be adopted by which a "Waste of Fertilizing Matter may be Ptb- 
vraited.— Fertilizing Matter Restored by Plowing in Green Crops. 

§ 33, Any substance in husbandry ia a fertilizer which im- 
proves the soil. They are numerous and are derived from 
numerous sources. The air is a reservoir of substances which 
improve the soil, and water ia tlie medium of communication. 
As in the laboratoiy substances do not act upon each other 
unie^ one or both are in a fluid condition ; so fertilizer must 
be in solution in a menatrum, of which water, in the kingdom 
of nature, ia the universal solvent ' Tlie air contains ammo- 
nia and carbonic acid. Tliese are the most dij-ect fertihzers. 
They are both tranaferable agents, passing from tlie atmos- 
phere to tlie earth disaolved in rain water, and escaping up- 
ward from the eai-th in tlie ascending vapors, when they 
have fuIfUled their mission to the grown and perfect vege- 
table. Tlioy escape when it decays, and wait for another 
mission to the earth or soil. The interchange is almost per- 
petual. There are vegetables at all times undergoing decay, 
or [ermi^cmms,^ a slow combustion, during which the com- 
pound atoms are undergoing a change, and each one of which 
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is finally resolvod into new forma and conditions. Ammonia 
and carbonic acid are the common products of cliange in all 
these cases. Both are, however, compound bodies. The 
Kret 18 a body recognized by ita extremely pungent smell, 
and commonly known as hartshorn, and is formed by the 
wnion of two elements — nitrogen and hydrogen. Tlie latter 
is the lightest substance known— it is .069, the weight of air. 
Carbonic acid is an air, also, or gas, and is heavier than at- 
mospheric air, and hence is sometimes fonnd in depressed 
places, not, as is nsnally maintained, by falling down from 
the atmosphere in consequence of its greater weight, bnt by 
ifs escape from beneath, or from the soil or fissures of rocks. 
Eain water and snow hold both ammonia and carbonic acid 
in solution, and hence, as has been remarked, tliey are the 
media from "which growing plants derive these important 
fertilizers. Snow, particularly, is rich in ammonia. I^rom 
this material it may be obtained by evaporation. To this 
Bubstance, probably, tlie beautiful greenness of vegetation is 
due, which appears on the melting of a March snow. 

These two substances, however, may be derived from any 
organic matter in the earth, when it is undergoing decay ; 
hence, most if not all bodies which have lived may furnish 
them if buried in the soil and within reach of the roots of a 
gi-owing plant. There are, therefore, two modes by which 
these fertilizers become subservient to nutrition — 1, by water 
falling from the atmosphere and, 2, by water in the soil which 
dissolves them out from particles of eartli and organic matter. 

In the application' of the first mode, husbandry has nothing 
to do. It is a part of the machinery -of nature, by which she 
maintains the balance between the vegetable, animal and 
mineral kingdoms. This machinery in its workings is per- 
fectly competent to preserve this balance, to furnish food and 
sustain in perpetual existence all the species which belong to 
the present system. In a temperate climate, however, with- 
out artificial aid, the cereals would cease to grow, or yield the 
harvests they now do, because of tlie exhaustion they bring 
about in the pi'ogress of time and of cultivation. 

I 34. Fertilizei'S may be divided into kinds according to 
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the source from whence they are derived, as those which he- 
long to the three kingdoms of nature, the mineral, vegetahle 
and animal, hnt such a division is really of small importance, 
inasmuch as it will be perceived from the foregoing remarks 
that all fertilizers may he traced hack to the mineral Idngdom, 
even ammonia is strictly a mineral, although it abounds in 
both the vegetable and animal kingdoms in certain combina- 
tions. Proximately, they are either animal or vegetable ; but 
in either case they are of a mineral origin. The fertilizers 
which will come Tip for examination are ashes, mai-ls, excre- 
ments of animals and green crops, 

§ 35. It needs no argument to prove the value of ashes' as 
fertilizers, we have only to inspect the foregoing tables of tlie 
composition of the ashes of wheat, maize, oats and potatoes. 
The composition of the ashes of forest trees brings us to the 
same r^uUs, and as much dependence is placed upon the 
decomposition of the standing trees in the cultivated fields it 
is important that the fertilizers thus obtained may be shown. 
We are obliged, in this case, to resort to the analyses of the 
ash obtained directly by combustion. The results, liowever, 
arc the same in the natural process of decay as by combustion, 
and the decayed bark, limbs and twigs furnish ultimately 
what they would have furnished were they consumed by 
fire. 

The white oak, for example, quereiis alba, furnishes by 
cnmbustion an ash composed of the following elements. First 
the bark of the trunli, which contains : 

Potaah, 0,25 



Snlpbnrio acid, . .; <>.03 

Phoapliatas of lime and magaeaia, lO.lD 

Cnrboaio aeid, 30.00 

Lime, '. 64.89 
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The bark of the twigs gave me, on submitting the ash to 
analyaia: 



Chlorine, 0.13 

Sulphnrio acid, trace, 

Phogphateaoflima.iuagnasiiLaniJperosiileofiron, I4.1S 

Oarbonie acid, 30.33 



Soluble eilica, .. 



joo.oe 



The wood of tlie twigs decays with the bark, hut the wood, 
88 will be seen, is richer in fertilizing matter than the bark. 
It has the following elements: 






Piosphateaof lima, magnesia and peroxida of iron, 23.60 

Carbonjo noid, 11.45 

Lima, 34.10 

Magnesia, 0-60 

Silioa (I.6S 

Solable silica, 060 

Orgamls mattai', 5.90 

OS. 30 

The outside wood slowly decays beneath the bark, or after 
it has fallen and furnishes an ash rich in potash and the phos- 
phates of lime, magnesia, etc. "While standing the process is 
^rtainly very slow, but it wiU ultimately be reduced to a 
substance equivalent to an ash having the following composi- 
tion, viz; 
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Chlorine, 4.2i 

Sulphuric acid, 0.12 

Fho achates of lime, magneaia andiron, 32.2S 

Carbonic aoid, 8.95 

Magnesia, 0.36 

Silica, ,0.21 

Soluble Bllioa, 0.80 

Organic matter, , 6.70 



The pine ti-ee gives aii ash on comtaation difforii 
fTOiii the foregoing, viz : 



^ ahghtly 



Potash 

Sodft, 

Chloride sodium, 

Sulphurio aoid, 

Cacbonio aoid, 

Lime, 

Magnesia, ...'. • 

Fhoaphate of lime, magnesia aodperoxideofii 
Organic matter, 



The moat important addition which tho hark of tliis species 
erf pine will add to the aoil is soluble silica and lime, the alka- 
lies are comparatively unimportant. 

§ 36. The benefit which has been attributed to the stand- 
ing dead trees is not probably due entirely to the ash which 
tlie bark and limbs furnish. A more important effect may 
be obtained by the moisture which is retained by the spread- 
ing roots in the soil, each of which most absorb considerable 
water and retain it for a long time. The practice adopted in 
this particular is better adapted to a warm than a colder 
climate. The shade even of the trunks of forest trees would 
be detrimental to the maize crop in N"ew England or I^ew 
York, more, as I believe, than all the benefits to be expected 
dther from its decaying wood or the increased water in the 
soil. 
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The leaves of forest trees are richer in the phosphates than 
the bark or wood. 

In the frnit these, elements exist in still greater proportion. 
In the leaves of the Catawba grape I found them to exist in 
the following proportions : 

Potaah, 13.391 

Soda, S.fiflS 

Phospbutes of lime and mugnesii,' 32.9S0 

Lime, 4.391 

Magneeiit, , , I.TIO 

ChloriDB 0.740 

Solphnria ftoid, 2.620 

SiiiOft, 2B,BflO 

Carbonio add, 3.050 

9S.02B 

The fruit of the common blaclj bntternnt is composed of 



Eirth J phoephittos, 15, GO 

Lima, 23.T5 

MagDBsia, 1.55 

CWoriiia, 1.60 



§ 8T. The oat plant furnishes similar facts. The dry crop 
1 the grain weighs 975 lbs. per acre, and furnishes 39 lbs. of 
sh, with a percentage of 4.00. The elements, per acre, 



Phoephorie aeid, 6.00 

Sulpiiurio aeid, 0.40 

Chlorine, 0.20 

Lime, 12.00 

Magnesia, S.DO 

Fotasli and aoda, bM 

Bilioa, 21.00 

Oxids of iron, O.60 
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In the straw, per acre, the proportion of e 



Phospho 
Sulpliur 
Chlorne 


rcacd 
oacd 


Magnes 


nd soda 



I 38. The clover-plant weighs, when dry, 3693 lbs. per acre. 
The percentage of «sh is 7.70, which is quite large, and the 
weight of the ash, per acre, 284 lbs. It contains, of 



Phnsphono aoid 
Sulphaiic acid 
Chlorine, 

Pottish and suila. 
Silica, 
0-iidnof nun, 



The cluvei plant, it ■Rill be perceived, contims about equal 
propoitions of hme, pota'ih and soda, the hnie, however, is 
in e\ceos, but its composition shows why it is so well adapted 
as a fertilizer to the wheit eiop The vigoions growth of 
clover upon a soil which has been marled with green eand, 
which contains both lime and potash, illustrates and places in 
a strong light the advantages of special fertilizers. 

If the ash of the foregoing, or any other plant is compared 
with the composition of the best soils, or marls, it will not 
fail to strike almost any one that there is a close resemblance 
between them. The soil famishes phosphoric acid, iron, sul- 
phuric acid, chlorine, magnesia, silica, potash and soda. All 
the remarkable fertilizers contain the same elements. Those 
which are the most sti'iking in their effects contain lime, phos- 
phoric acid, potash and soda in large proportions, furnishing 
thereby the expensive elements, the moat essential ones, or 
those wliich exist in the soil in the smallest proportions, in 
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great abundance. The effects of a fertilizer are tlie most per- 
ceptible where theae are the most abundant. Hence guano 
which contains a large amount of phosphoric acid, ammonia 
and lime, rarely fails to satisfy the wants of the plant and to 
become the efScient means of producing a greatly increased 
crop. Of certain elements it may be said there is never a 
deficiency. Silica is one, as it is always present in the largest 
proportion, Tlie same may be said of iron ; but lime, mag- 
nesia, and especially the alkalies, are frequently wanting, if 
not altogether, yet not in a sufficient quantity to supply the 
■wants of vegetation. Hence, in fertCizfirs, the test of their 
value consists in determining the quantity of lime, potash 
and phosphoric acid, which they contain ; or, the amount of 
those special elements which are always in the smallest pro- 
portion in the soil ; and hence too it is easy to perceive why 
soils become barren by cultivation, as those elements are early 
removed in the crops which the soil has borne. 

§ 39. To illustrate this point and make it sufficiently clear 
to be comprehended by every reader, I propose to state the 
quantity of nutriment which several of our most important 
plants cousume; and which is derived directly from tlie 
soil. 

In order to do this it is necessarry to ascertain what ele- 
ments exist in the plant, and which must of necessity he taken 
from the soil in which it gi'ows. These elemenls are obtained 
when a plant is burned. The residue of the combustion are 
earths, intermixed with alkalies, the mass of which is known 
as ashes ; wheat, oats, potatoe and clover, wil! furnish striking 
examples suitable for the illustration of the point in question. 

An ordinary wheat crop, according to Bousingault, when 
dried, weighs, upon an average, in grain, 1052 lbs. ; in straw 
2558 lbs., and the grain furnishes 2.40 per cent of ash, and 
the straw 7.00. The quantity of ash per acre, in the grain 
amounts to 25 lbs., in the straw per acre is 179 lbs, 

Tlie proportion of the elements contained in the 25 lbs. of 
ash are: 
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Pbosphorioiioid. , 12.00 

Sulphnrio aoH, 0.30 

Chloiiiie, trace. 

Magnesia, ^.00 

Potash and soda, T.OO 

Silica, O.M 

Oside of iron, 0.00 

In the straw the proportions are : 

Phosphoric Bo^a, 5.00 

Sdpliuricacid, 1.50 

Chlorine, l.DD 

Magnesia, a.OO 

FotaiStiaDd soda, IT.UO 

Siliea, 121.00 

Glide of iron 1.75 

One remark may be made in this place, that the phosphoric 
acid of the grain greatly exceeds that of the straw ; while 
the lime of the straw is in much greater proportion than it is 
in the grain, and the silica is reduced in the grain to the 
smallest percentage, bnt greatly abounds in tlie sti-aw. We 
have in this, as in many other instances, the exercise of a 
species of elective affinity, by which the elements select their 
appropriate organic materials. 

A potatoe crop, when dried, weighs, in tubers, 2838 lbs., 
and gives, in ashes, 4 per cent., and weighs 113 lbs. per acre. 
The percentage of composition is : 



Phosphoric 
Sulphuvio a 
Chlorine, . 



The percentage in tops, 5042 lbs., with 6 per cent, of ash, 
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and weighing 303 lbs. per acre. The percentage of composi- 
tion is : 



The potatoe plant abounds in the oxide of ii'on and potash, 
and there ia no donbt the cliaracter of the soil influences to a 
considerable extent the quality of the tuber. 

§ 40. Among the subatancea -which of all others would be 
expected to be destitute of inorganic matter are cotton wool, 
and the fine fibre of flax. Indeed it was at one time main- 
tained that these substances were composed of carbon, oxy- 
gen and hydrogen, and hence would be entirely volatilized 
by heat; and hence, too, as they were composed of those 
bodies, their cultivation would not imporerish the soil, pro- 
vided the other parts were diily returned to it. But these 
views proved fallacious. Prof. Shepard, on submitting the 
cotton wool to analysis several years ago, found the percent- 
age of the aeh to be 0.9347, nearly one per cent. The aah, 
as obtained, gave tlie following results in his analysis, viz ; 



CafboHsfe of lime, . . s 8T 

CRi'bonate of mtigaesin, 6 S5 

Sulp. potash , S70 

Alumina, (accidental,) 1 in 
Chtorides, potassium aoi) magoc^ium i 

Sulp. of lime, Phoa potash, mde ' t, -1 

of iron and loss, 3 

This analysis is quoted for the purpose of showing that the 
finest libre contain matter derived from the soil. 80 of the 
finest flax flhre whose ash is found to contain : 
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Carboaate of lime, 62.00 

Sulphate of lime, 1-^5 

Phosphate of Hme, 13.66 

Oiide of icon, 3.99 

Carb. of magnesia, with fraeoa of chloride ot sodium, 2.0O 

Silica ILao 

lOO.OO 

The steep water in wMch flax is rotted contsiiiis a small 
amount of matters dissolved out of the flax, l)at neither the 
addition to the soil of this water, nor the refuse of its dress- 
ing is sufScient to restore the soil to the state it waa in prior 
to the growth of the crop. 

I 41. Various methods are adopted to supply the waste iii 
fertilizing matter, or to diminish it during cultivation. One 
of the cheapest methods is to allow as much of the crop to 
decay upon the field as possible. 

This course is adopted when a planter ploughs in the stalks 
of Indian corn, cotton, or the stubble of rye and wheat. There 
is an advantage in ploughing in the stubble of all cereals. 
Another method has been adopted. The stubble is firat burn- 
ed and the ashes have been strewed over the field under the 
impressiou that they contam all the fertilizing matter. This 
method, however, has never proved successful. Ttiie is due 
in part to the nature of the ash. All silicious stems, when 
heated toredness and burned, undergo, so far as their silica 
is concerned, an important change, which consists in convert- 
ing the soluble into an insoluble silica, and is therefore not 
immediately available to the plant ; when ploughed in entire 
and aliowed to waste in the soil, all the soluble silica is pre- 
served in a condition to meet the wants of the growing vege- 
table. 

The plants which belong to the com family, however, are 
not so profitably employed as fertilizers as clover, buckwheat 
and the pea. This fact becomes obvious from an inspection of 
the composition of the corn stalk, or the stubble, or straw of 
wheat, and comparing it with the composition of the latter. 
Still, the use of the corn stalk is highly important. I have 
found it composed of the following elements : 
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Potash 16 aiO 

Soda, M 699 

Phosphates of lime and magQeoia, 15 16U 

Magansia 936 

Sihoa, 1- f50 

Sulphuric acid, IJ 71„ 

Chlorine, lo l^S 

Csrbonio acid, 1 «W 

Organic mailer -OO 



§ 42. The inspection of the composition of the ash of the 
corn etalk shows that it should not be wasted, inasmuch as a 
quantity of the most valuable elements would be lost ; it would 
be equivalent to the wasting of so raach bread or com, inas- 
much as the whole of the mattei- may be converted into 
bread or corn in the process of cultivation. 

The straw of wheat is less rich in phosphates and the alka- 
lies than corn ; and yet it is entitled to preservation and use 
as a fertilizer. 

The ash of the straw amonnts to 2.660 per cent., and con- 
sists of 



Thna the phosphates bear a very small proportion to the 
sOica. 

The complete analysis of the straw of wheat gave me : 



Potash 

Soda. 

Fapthy phosphate' 

Silica, 

Chlorine, 



In a ton of straw the loss -whicii would be auBtained by 
wasting it, amount^, m pounds, to 
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Poiaab 
Earthy pi 



The organic matter, wliich is not taken into tlie account, is 
equally valuable and important, both as furnisliing materials 
of growth and the preservation of an open condition of the 
soils. 

§ 43. Certain crops are raised expressly for the purpose 
of improving the soil. These, when in blossom, are ploughed 
in, and their subsequent decay furnishes the manure for the 
succeeding crop. The kinds usuaily selected are those which 
grow vigorously and send their roots deep. Such plants 
bring from a great depth the fertilizing matter to the surface 
where it becomes accessible to the succeeding crop. 

The red clover is the favorite plant in the liTorthevn States. 
Buckwheat is also employed, but it is objectionable: it con- 
tinues to spring up from the seed as some will ripen and mix 
with the wheat crop or appear as a weed in the cora and re- 
quire eradication by the hoe. 

For the South the pea has become a favorite with intelhgent 
planters, and is, from its composition and adaptation to climate 
the best crop to precede wheat and to act as its fertilizer. 

The composition of red clover is well adapted to the end 
which it ie designed to fulfil ; besides, its root is large, spreads 
widely and sinks deeply, and hence it brings to the surface a 
large amount of fertilizing matter. 

The ash of the green plant amounts to 1.06 per cent,, when 
dry to 5.8r. 

On submitting the dry clover in the condition of hay to 
a I found : 
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Eartljy pliotpliakt 
Carb. of Lima, 
ChlorJDB, . 
Sulphuric acid, 



If a ton of this hay or a plant in its green state was ploughed 
in, it would add the following amount of elements reckoned 
in pounds as follows : 



§ 44. It is not perhaps possible to estimate the real value 
of a clover crop as a fertilizer. Two hundred pounds of guano 
cost $5. IVIay we not infer that its value exceeds that of this 
popular fertilizer, especially when it is considered that the 
organic part must exercise considerable inilnence and always 
furnishes a large amount of food ? It is true that new ele- 
ments are added by the clover, but then the cost of the crop 
is trifling, and the effects are more lasting than guano in this 
climate. 

The clover crop is from two and a half to three tons per 
acre of dry hay. It is more profitable to feed cattle upon it 
before it is ploughed. By this eonree or plan of treatment 
the manure which is added by feeding cattle nearly suffices 
for the diminished amount of clover consumed. It is not re- 
garded as expedient to plough in a very heavy green crop of 
any kind. It is better to feed it in pai't, if there were no 
valuable returns in meat or flesh. 

On account of the grain in food for cattle the clover crop 
is preferable to buckwheat, and yet this plant is rich in fer- 
tilizing products. 

§ 45. In the South the heavy or large stalks of corn are 
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broken do-wn and laid flat and longitudinally with the furrow 
and covered in tliat position. 

The cotton stalk is also laid flat and plongked under. Tlie 
real importance of this operation becomes evident on an in- 
spection of the composition even of tlie dried stalks, bolls or 
capsules. 

I found from the composition of the capsules that they are 
richer than the stalks. 

The percentage of ash of the dry capsules is 5.403, nearly 
six per cent. It was obtained from capsules left in the field 
growing in the county of Nash, 

§ 46. The ploughing in of the dry plant returns a certain 
amoant to the soil. From the capsules there will be returned 
in every hundred parte of ash of percentage of ash 5.60: 

Eavtl J anil alkal ne pliospiat b onrt i o ■ah 1 4 



In the stallis of cotton in the condition in which they are 
broken down preparatory to ploughing the field I found the 
following elements: 



Alkaline ai 
Pota*. 


od earthj pboaphatea 


&.d«, 








Magncisa, 
SulpbLirio 
Cl.lonne 


ncid, 


SulublL sil 


Lta, 



} 47. Trom the foregoing analysis it is evident that the 
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custom of ploughing in tlie old stalk after the cotton is saved 
is an irapoi'tant measure. 

I have no means of determining the numbei' of tons of the 
stallcs per acre, but the amount thus saved to the soil or suc- 
ceeding crops is very great and prolongs the fertility of a 
cotton plantation for years. 

In tliis connection it is proper to state the composition of 
the cotton seed, which is now always employed as a fertilizer. 
Its real value will he duly appreciated, though it is scarcely 
necessary to coniirm by analysis what experience had long 
determined by its use. But the planter will understand bet- 
ter what he is adding to his soil, and also how much from the 
following results of analysis ; 



isphates, 



Dirthy pi 

Suda, 
Lime. 
Magnesia, 
Sulphnno acid, 
Gblorme, 
Carbonic aoid, . 
Soluble silica, 
Adherent sand. 



The large quantity of sand is due to cotton adhering to the 
seed which had been exposed in a pile to the weather. It 
was not suspected until the ash was subjected to the action 
of hydrochloric acid. It is of course foreign matter. 

After making all the allowance necessary for this foreign 
matter it will not fail to strilie every cotton grower of the 
value of the cotton seed as a fertilizer. 

§ 48. Analysis of the seed of buckwheat : 



Potasli, .... 

Phosphorio . 

Magnesia, 
SulpliuTic ai 
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Silica, 
Chlorme 
CatboD!o acid, 



In the eultivition of tins plant it will te seen that a large 
amount of leitilizmg mattei is removed m the gathering of 
seed, or, if it remains, a large amount is preserved for sabse- 
qnent crops. 

Every ten bushels of seed contains 6.281 lbs. of phosphoric 
acid, two pounds of magnesia, and over two pounds and a 
half of potash. The whole amount of valuable fertilizers re- 
moved in every ten bushels of bncliwheat is 12,450 lbs. 
The buckwheat in drying loses about the same quantity of 
water as wheat and rye. Thus, on being dried in a water 
bath at 212, it lost 12.875 parts ; and hence there remains of 
dry matter, 87.135 of which gives i.l32 per cent, of ash. 

The organic constitution of buckwheat is similar to the 
cereals, consisting of 



Bugar and estra 










Epidermis or ids. 

Apeoniiargraji 

but injoluble ii 


)luble matter, . 
natter, soluble i 




io potash, I 


■ ' 




Water, 



§ 49. The foregoing does not relate so much to matters 
which can be employed as fertilizers, but is introduced here 
for the purpose of showing its nutrient properties. 

The pea will no doubt take the place of the red clover in 
this State. Experience has already proved its superiority. 
It is easily cultivated and is not liable to so many accidents. 
It takes deep root and spreads widely, and is rich in valuable 
fertilizers. By careful extraction from the hill I have found 
its roots spreading through six feet of ground. 

That tiie value of the pea may be appreciated, and its fer- 
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tilizing matter applied to the beat advantage, I have carefully 
determined the composition of iia ash from apecimena which 
I obtained in Wake county, 

Tlie percentage of ash of the pea vine, destitnte of leaves 
and in the condition in which it is fed to cattle, and as derived 
from 268 grains of the stems and branches in a perfectly dry 
state, I found to be 4.570. 

On submitting this ash to analjais I found it composed of 



Boda, 

Eitrthy pbOEphates, 

Suiphuno aoid, 
Ohionne 
Sill a 



When we find so large a percentage of ash, and a compo- 
sition clearly rich in inoi'ganic constituents, we may not doubt 
the utility of employing this plant as a fertilizer instead of 
the clover plant, as it is considerably richer in the expensive 
elements of nutrition. 

§ 50, The pea with its pod is richer in phosphates than the 
vine, and as these are ripe when tnrned under the value of 
the crop for this purpose is increased. 

The percentage of ash, as determined from 365 grains of 
tlie dried pod with the pea, is 3.13. The percentage of ash 
is greater from the presence of the pod. Eut this being 
ploughed in the result is more accurate from their combina- 
tion. If the nutrient matters of the pea were to be deter- 
mined it should be analyzed by itself. 

The composition of the pea, witli its pod, I found as follows ; 
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Sulpiium aoid, 5.4B1 

CMorioe, UMI 

golnble eilloa, 10.020 

Siliea, S.SOO 

Percentage of >eb, 3.137 

The pea in compoaition is closely related to tlie cereals, and 
in nutritive powers ranks high. Indeed tlie legnminons plants 
as a class stand at the head of a certain class of nutrients. 
The bean employed for food gives more muscle or strength 
of muscle and endurance than the cereals. This is due in 
part no doubt to its phosphoric acid and nitrogenous raattere. 

It appears from the foregoing tliat the greater the amonnt 
of nutrient power the more valuable they are as fertilizers. 
"Weeds which bear only small seeds, or which are composed 
of lime, ai'e leas usefid than leguminous plants, and others 
which are closely related to the cereals. 

§ 51. The composition of another plant which may be in- 
terestiug in another point of view is tobacco. 1 design to 
show by the analysis how much the tobacco exhausts the soil, 
and of what elements. 

Thus, one hundred parts of tlie asli consist of 



Fbospbcttee of 1: 

Sulphuric aoifl, 

ChlotJae, 



This tobacco grew in Eockingham county, and was regard- 
ed by the manufacturer as fine as any which is gi-own in the 
northern counties. The result, however, of this analysis snr- 
priaed me, as it contained so much less of potash than can be 
expected in the best of tobacco. It is found by many analy- 
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ses, however, that tbe ash is variable in the proportions of 
its elemeiite. 

The tobacco which obtains the highest price in the Paria 
market contains a raucli larger proportion of potaah and less 
lime. This specimen had the fine yellow brown color which 
is regarded as indicative of the best quality. As it is, how- 
ever, it is a lime plant, nearly one-half being composed of 
carbonate of Sime. 



CHAPTER VI. 



FEETn.IZEES CONTINtTED. 



Marl beds, or Marl formations.— The different periods to wliioh they bcfong, 
or their relation to each other. 

§ 52, There are three distinct formations from which marl 
is obtained. Enumerating them in the ascending order, or 
according to age, they lie relatively to each other as follows : 
1. Green Srnid; 3. ShoeneMarl; 3. Miocene Marl. 

The iirst, or green sand, is the formation which is so favor- 
ably known in New Jersey as a fertilizer, having been em- 
ployed for tliat purpose for more than half a century. It 
derived its name partly from its green color, and partly from 
its granular consistence. The beds thus named are known 
not only in this country but also in many parts of Europe 
by the same name, and where, to a certain extent, they are 
also used as a fertilizer. 

In the geological systems its beds are subordinate to the 
cretaceous system, and in Europe form subordinate beds be- 
neath the chalk— the white chalk in common use for marking. 



>y Google 



KOKTH-CAKOLINA &EOLOQIOAI. SUEVEr. 79 

In this country this part of the cretaceous system is wanting, 
or has not yet heen recognized. From its wide extent, both 
in this country and Europe, it is, geologically speaking, an 
important formation ; so also in an economical point of view 
it is equally important, for it has been a source of revenue to 
the agricultural community, not second even to guano. For 
permanent improvements in the soil it is superior to this far 
famed substance, its effects lasting from ten to fifteen years. 
In New Jersey it first attracted attention from an accident : 
some green sand being thrown out of a ditch upon a bank, 
an exceeding fine gi-owth of clover was the consequence. It 
was immediately inferred that tho aubstance upon the ditch 
bank was the cause of this fine growth; and hence a trial 
was made of it. 

From many subsequent experiments and observations its 
claim as a good fertilizer became established. Tliis happened 
more than fifty yeara ago, and ample experience in the mean 
time has fully satisfied the agricultui-al community at large 
that it is worthy the confidence which has been reposed in it, 
§ 53, In the subsequent pages I propose to give a full 
statement of the grounds upon which its I'eputation rests, 
and also to furnish numerous analyses of the best and poorest 
varieties of this substance. In the first place I deem it proper 
to show its geological relations, and its relative position to 
other beds of marl, inasmuch as it will aid in detorminining 
in any given case whether tlie substance or beds in question 
really belong to those which have received the common name 
refeiTcd to. In all cases this is an economical question, or 
may be thus used, inasmuch as the beds formed during this 
geological era liave a composition which fits them for the 
purpose for which they have been so largely employed. Beds, 
therefore, occupying their position may be supposed without 
trial and without analysis to contain the active fertilizing 
matter. It, however, cannot be determined by these external 
observations, how much they contain, for it is found that they 
are variable in composition, so far as quantity is concerned. 
For the purpose of determining their commercial value, or 
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to ascertain the amount whieh may be profitably employed 
and how far they may be transported has to be ascertained 
by analysis. 

There are several localities at which the green sand occni's. 
The strongest marl beds occur at Black Rock on the Cape 
Fear riror, about twenty-fiye miles above Wilmington. It 
forms low bluffs at several other points, but it appeare to 
terminate from two to five miles below Brown's landing. 

Striking across the county to the eastward it again appears 
prominently at Eocky Point, twenty miles above Wilmington. 
The gi-een sand, unlike the shell marl, forms continuous beds, 
but as its beds are undulating, they rise at certain pouits to 
the surface, and then sink beneath it. 

In this State I have been unable to determine its thickness, 
or the number of beds which properly belong to it. For this 
reason I propose to describe them now, as they are known to 
exist ra New Jersey, inasmuch as such a description may aid 
others where it exists, to determine with accuracy both their 
thickness and the number of beds which compose the green 
sand formation in Worth-Oarolina. The difficulty in the way 
of solving this question is the slight elevation of the banks 
of rivers and ravines above the adjacent country. We find 
at Black Hock, for example, a strong bluff of this deposit, 
but the water is never low enough to disclose the bottom 
beds, or the masses upon which it rests. 

In order to state all that is known of the green sand and 
marl, and their relations to each other, I have prepared sev- 
ei'al sections which show how they are situated with respect 
to each other. From these sections .it will be seen that the 
marl beds vary much in thickness, and in their relations at 
different places where they are exposed to the best advant- 
age. Thus, section I, fig. 1, exhibits all the beds as they exist 
at Black Rock : 



>y Google 



UOETH-CAROLINA GEOLOGICAL SUEVEY. 



jE 



_y^^ 



1. The upper bed is tlio common marice sand spread wide- 
ly over the coiinty, 2, IBoncatli it tliore 13 a mass of brown 
eoil, or eai'th, which is probably more widely spread than any 
other in the eastern part of the State. It is sometimes pebbly 
towards tlie iipper part, and at many places the pebbles are 
cemented by oxide of iron. A pudding atone is thereby 
formed, which is very firm, and has been employed as a rough 
building material. In the vicinity of Fayetteville it is not 
unfreqiientiy nsed for the more ordinary kinds of construction. 
From the vicinity of Kaleigh eastward it may be seen by the 
road-side where a cnt has been extended through the super- 
incumbent sand. This bed, which is at least twelve feet thick 
at Fayetteville, originated in the decomposition of primary 
rocks, the debris of which becomes red, or reddish brown, by 
. exposure to the atmosphere. If any thing, it is more persist- 
ent towards the belt where these rocks formed the surface 
materials. How this stratum has been spread out so evenly 
and widely through the whole width of the State from aonth 
to north is not satisfactorily accounted for. Along the wes- 
tern margin referred to it rests on the rocks from which it is 
derived. Eastwai'd, however, where recent beds of different, 
kinds take their proper places, this brown eaiih formation is 
found near the sm-face, but with several marine strata be- 
neath and upon which it reposes. It always maintains the 
position I have given it, or its relations arc never altei'ed ; 
jmd Jieiice, though it may be regarded as a soil, still it muat 
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Jiave been spread out by some general cause, and at one 
speciiie period. 

This bed, however, is not confined to this State. It extends 
over a part of Maryland, Virginia, South Carolina, Georgia, 
and Alabama. 

It is, therefore, a wide spread stratum, having its origin 
through the influence of general causes. That this cause or 
force operated with considerable violence is indicated by the 
]os9es which one at least of the inferior formations has sus- 
tained. The shell marl, for example, ia never a continuons 
deposit, and some of the beds are frequently furrowed and 
channelled, apparently by a rash of wafer over them, remov- 
ing not only the upper layers, but cutting frequently deep 
into the beds. An erosion of this kind is illustrated by fig. 5. 
The brown earth fills these eroded channels without mixing 
at all with tire marl. 

The next stratum beneath is a brick clay, which is also 
general, but it is absent occasionally, in which case the brown 
bed occupies its place. This clay varies considerably in com- 
position; it is sometimes charged with sand, in others it is 
vei'y fine and compact, and makes the best of brick. It 
passes also into potter's clay. It is bluish white, gray and 
reddish at different places. It never exceeds five feet in 
thiclmeas. 

4. The fourth stratum is sand, usually gray, and loose in 
texture, not unlike quick sand. 

5. The sheil marl occupies tlie fifth place in the descending 
order. It will be fully described hereafter. 

6. The beds of gi'een sand oecnpythe sixth place, and at 
Elackrock it may be divided int^a two beds; the upper con- 
tains a large amount of clay, and the lower is sandy with 
more lime ; it is also indurated, or partially consolidated. 

The lower mass forms a shelving projection fi'om the upper, 
some eight or ten feet wide, when it falls off pei-pendicularly 
to a depth of fifteen feet. The lower part ia always under 
water, and I know of no locality at which tliis part of the 
tbrmation is exposed. I regard this as an unfortunate circnm- 
.»tance, inasmuch as I have reason to believe that the qnaiitj 
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of the marl is better towards the bottom, or lower in the bank, 
than where it is exposed. At certain points in New Jersey 
it baa a sandy base, but several feet above it becomes a rich 
marl. 

The color of this kind of marl is green or dark gi-een. It 
IB always rather sandy, but still it is j-ich even then in fertiliz- 
ing matter. Tlie Blackrock beds here have a dai-k green, or 
greenish gray, and may be divided into two parts : the ti^pper 
which has a darker color, and is mncli like clay to the feel ; 
and the lim>er, which is consolidated and of a greenisli gray, 
and rather gritty to the touch, Tliere is no dividing line 
which is so clearly marked that we can fix upon the termina^ 
tion of the lower, and the beginning of the upper division, 
but still the difference observable is snfBcieutiy strong to 
admit of the division I have proposed ; though, geologically, 
it may be regarded as one mass. The division is more im- 
portant in an economical point of view, inasmuch as the 
composition of tlie upper is quite di^imilai- to the lower 
bed. 

§ 54. In New Jersey the green sand formation is composed 
of six distinct beds ; three of which are known as green sand 
proper, in consequence of the peculiar composition ; and three 
which are composed of a common marine sand, and which 
separates each of the respective beds from tlie other. In 
North- Carolina it is probable that equivalent beds exist, but 
it has been impossible up to this time to recognize but two. 
At Blaclii-ock the lowest is known by its fossils : the Exogyra 
costata, Ostrea falcata, Belemintes Americana, and casts of 
the cncullea vulgaris. This mass terminates in one whicli is 
quite argilaceons, and in this part of it no fossils have been 
observed. 

The third or upper bed may be probably recognized at 
Tawboro', on the Tar river, at the marl beds of Col, Clark. 
It is only about four feet thick, but is underlaid by sand, in 
which much sulpliuret of iron is disseminated. 

The annexed section, fig. 2, shows the relations of the beds 
7-eferrcd to upon the Tar river : 
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Soil. 1. Ten feet of 
yellow aand. 2. Four 
feet of greenish clay. 

3. Sixfeetofsliellmarl. 

4. Toiir feet of upper 
shell marl, containing 
lignite and pyrites, 5. 
Light gray aand, the 

^ "^ _ thiclcness of which is 

undetermined, as it ex- 
tends below the water of the Tar river, and does not become 
visible at any other place in the vicinity. It is probably one 
of the sand beds which seperate two of the adjacent beda of 
green sand. But as it has not furnished fossils it cannot be 
confidently maintained. It is, however, mineralogically, a 
green sand. 

As all the beds of green sand are never exhibited at one 
place, and as those which have been spoken of, except the 
upper, on the Tar river, the thickness of this formation re- 
mains undetermined, 

"Wherever it occurs the coantry ia comparatively low, and 
at no point yet discovered lias the base of the Blackrock mass 
or lowest been sufleiently elevated to disclose, even approxi- 
mately, its thickness. 

§ 55. The bluffs which exhibit the tertiary and secondary 
formations of the eastern counties are mostly upon the south- 
aide of the rivers and ravines. Some of these bluffs are high 
and commanding, but they are never continuous for long dis- 
tances. The green eand does not appear in any bluff above 
Brown's landing. Indeed it disappears about three miles be- 
low, and though this landing is high and bold, yet I am unable 
to recognize a bed which can be referred to the upper part 
of the secondary formation. 

At Brown's landing there are numerous distinct beds. In 
arrangement they belong to two distinct dates: 1st, the upper 
which is Miocene, and the lower which ia probably Eocene. 

These beds are exhibited in the following section ; 
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1. Sand. 2. Brown earth. 3. Clay, four or five feet tliick. 
4. Sand and pebtlee. 5. Shell marl. 6. Sand, with consoli- 
dated beds which becomes a gray sandstone, with fossils and 
lignite. 7. Blue clay. 8, Sand, blue clay, succeeded again 
by sand. Tlie formation below is here concealed under water. 

The most interesting points at Brown's landing are the 
thick beds of sand and clay beneath the shell marl, the latter 
of which is identical with that at Black Rock, where, it will 
be recollected, this marl rests upon the upper bed of green 
sand. At the landing we find interposed at least sixty feet 
of material which does not occur at Black Rock at all. These 
inteiwening beds I regard as Eocene. It may, however, prove 
to be Miocene, and as a part of the lignite formation equiva- 
lent to that which is spread over large tracts of country m 
Nebraska and Kansas. It has consolidated -beds, cemented 
by carbonate of lime, in which lignite is very common. 
Another fact of interest is the presence of green sand in the 
shell marl, while it is almost entirely absent in the inferior 
beds. The marl contains, also, Exogyra, Eelemnites and cop- 
rolites which belong to the green sand which were washed 
from these beds. The change in passing from the Eocene to 
the Miocene was attended with considerable violence, as the 
latter have abundance of pebbles, rolled coprolites as hard as 
quartz, teeth, etc. Tlie bottom is truly a pebbly bed. 
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§ 56, The sand beds beneath the shell marl extend nearly 
to FayetteTille. They may be examined at the bi-idge over 
Kockfish creek, seven inilea from Fayetteville, and at Mrs, 
Purdy'a marl bed, ten miles above Elizabeth town, and, also, 
at Elizabethtown, in the high banks below the village. 

The aanii of this formation, when it is unconsolidated, is 
loose and caves from its banks continually. In addition to 
lignite and a few shells it contains an abundance of iron 
pyrites. Ita whole thickness on the Cape Fear is about 
seventy feet. 

It is possible the beds may be recognized on the Nense and 
Tar rivers, especially at the Sarpony hills, fourteen miles be- 
low Goldsboro', 

§ 57. Thebluff below Elizabethtown presents the following 
strata, as exhibited in fig. 4 : 

Fio. 4. 1. Sand witli peb- 

^oiyS^.'T^:,--6-,^^ bles. 2, Brown earths. 

y 2 3. Sand. 4. Shell marl 

/ ^__ 3 three feet thick. 5. 

--^ ^'^ ^ & M if- Sand containing lig, 
/■■-■■ vv:v-:^ - -;-- ---- -■■.■.■-■■- ^ . ■■•■; ■■■•-■■•■• - ZXI nite and consolidated 

/""^ fj layers, with nnmeroua 

fossils. 



y^ 7 The beds of sand with 

lignite or charred wood 
are similar to tlioae of Brown's landing and Walker's bluff. 
But there are no particles of green sand or fossils from this 
formation in the shell marl bed. It appears that the shell marl 
beds in which are intermingled the organic remains from the 
secondary, are confined to a narrow belt which may be traced 
along the eastern border of tho formation. 

Section iNo. 5 is designed to show the relations of the shell 
marl to the white Eocene beds of the Kense, which do not ex- 
tend soutli- west ward to the Cape Fear. 
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1. Soil, uoiiaisting of red eartli penotrathig into an excava- 
tion in tlie bed of Eocene marl, 3. Petition of the ordinary 
ahell marl. 3. Upper part of the bed in which moat of the 
fossils occur, i. Eodj of white, or light drab colored marl. 

The section shows the marl beds of Mr. Wadsworth, of 
Craven coimty. 

It will be obserred that the ebeil marl is in contact with 
the drab colored marl, the entire mass of the lignite forma- 
tion of the Cape Fear being absent. At this place, the 
brown earth is present filling the ancient fissures of denuda- 
tion. The shell marl is not present at this point, bnt appeare 
in the same relative position three or four hundred yards 
west from this bed. 

§ 58. The foregoing sections show the diverae nature of the 
beds composing many of the bluffs of tlie Cape Fear, Ifeuso 
and Tar rivers. The same facts would be also shown by sec- 
tions at many points upon the Eoanoke and Meherrin rivers 
farther north. The position of the shell marl seems to change, 
as in one case it rests open the green sand, in the second 
upon a lignite formation some sixty or seventy feet thick, 
and then again upon a whitish marl which is well known to 
belong to the Eocene period. 

The formation above the shell marl is mostly a marine sand. 
Its thickness is vanable, and it is sufficiently great to prove 
that a long interval had elapsed before the present was folly 
ushei-ed in. 

§ 69. The series of beds, from the green sand upwards, 
which hold a definite place in the geological scale, have been 
exhibited in the sections alluded to, do not take in the most 
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recent. Upon the coast or near it I Lave observed limited 
patches of peaty deposits resting upon a marine aand, and 
upon the former beds of shells composed mainly, if not en- 
tirely, of those which now live npon the coast. These beds 
of sheila are rarely more than ten or fifteen feet above high 
tide. Tlie peaty beds, however, lie at the water's edge, and 
at many points are rapidly disappearing by the action of tides 
and waves. 

Tlie mode in which the shells are collected appears to have 
been similar to that which was instrumental in the aecumnla- 
Jioii of the common shell inarl ; they appear to be heaps of 
dead shells thrown up by the waves, — still they are perfect, 
or are but slightly worn by attrition. Those which are chang- 
ed the most have become simply chalky from the action of 
the weather npon them sinco they were deposited. Tlie beds 
which are now forming have received the name of EoUa/n 
by Lieut. Nelson. The sands of the entire coast come under 
this denomination, and may be regarded as deposits overly- 
ing the accnmnlation of beds of shells already alluded to. 

§ 60. The formations then npon the coast and interior of N. 
Carolina may be snbdivided into: 1. Oreen Stmd, 3,n ha'povt' 
ant part of the secondary; 2. Sog&iw, consisting of white 
marl which is made up of comminuted corals and shells, and 
the lignite beds which consist of gray sand and pebbles, em- 
bracing consolidated beds and a few beds of clay ; 3. Miocene 
or Shell Marl, which is composed of fragments and entire 
shells accnmulated in banks ; 4. Pliocene and Post^ioceney 
which are made up of peaty beds, banks of shells, and finally, 
moveable sands, (Eolian sands,) which ai'C constantly moving 
beyond the present coast line. It should be observed, how- 
ever, that the third or Miocene division is regarded by Prof 
Holmes and the late "Prof Tnomey as Pliocene. 

In this State I have obtained the same fossils in equal 
numbers as those in Virginia, where the beds still retain the 
designation, Miocene. Wot only, however, do they contain 
tlie Virginia fossils, but those which in South-Carolina have 
served to change the name from ITeiocene to Pliocene. It 
appears that many of tlie Virginia species belong to a warm 
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climate, that they tecame extinct at an earlier period than at 
points farther soiith, and that the same species which were 
once common on the coast of Virginia and Maryland, and 
which are now extinct so far as that part of onr coast is con- 
cerned, still live farther south where the climate is congenial 
to the species. 



CHAPTER VII. 



FF.B'nT.IZEES— CON'nNUED. 



Stotio Marl, its economical value. — Composition of tlie Green Sand of the 
Cape Fear River. 

§ 61, The marls of North-Carolina do not rank eo high as 
the strong marls of other States. This is in cousequence of 
the large proportion of sand with which they are intermixed. 
It appears that the coast has been from time immemorial the 
great depository of sand. The rivei-s from tlie interior cany 
sand or matter in which silex greatly predominates. The 
rocks in the intei'ior belong to the silicions class. Limestones 
ai'e absent. Bnt the great araonnt of sand of the coast,has 
been probably derived from more distant aonrces, and hence 
it 18 probable we must look to the regular currents of the 
ocean which flow in, moi'o or less, npon it, for the deterraa- 
tion of the source from which its sands have been derived. 
When the Atlantic tide reached inland as far as the last of 
the series of falls of the rivers of the State, as the Eoanoke, 
Gape Fear and Neuse, it acted upon a granite I'ock which 
readily decomposed, and which mnat have fnmished an im- 
mense quantity of silicions debris. This rock may, therefore, 
have been one of the sources of the sand alluded to. Some 
beds of marl are consolidated into rock, and where this con- 
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soli(]ation was effected thi'o^igh the agency of soliiljle silica, 
it haa become a durable mass, and fit for being used in build- 
ing. It bas received tbe name of sione m(wl, which I propose 
to speak of in the first place. 

§ 63, Sione Marl. There are two varieties of stone marl, 
both of which deserve a special notice. The Jirat consists of 
sheila cemented sti'ongly together, and which are usually from 
one to one and a half inches across, and very uniform as to 
size. They are very firmly cemented by silica, which seeras 
to have penetrated the shells more or leas. This rock haa 
been employed for a long period for small mill stones. Its 
valuable qualities consist in being easily wrought when first 
removed from the quarry, but subsequently becomes very hard 
and strong. Being made up of shells, it has a rough appear- 
ance, even when cut evenly; but this feature constitutes its 
recommendation. For certain sb'uctures it is admirably adap- 
ted. The enclosure of the cemetery in Newbern is made of 
this rock, and the noble arches have au imposing effect. The 
rock is very durable, as appears to be well sustained by the 
rock itseif, where it is exposed, or haa been exposed for ages. 
For rongli work it may be used witliout dressing, but for 
ornamental, if dressed properly, it is far superior to granite 
for all strnctures, where the material should be indestructible. 
It is adapted to the construction of dwellings, as the walls wi!l 
continue dry in wet weather. 

This rock nnderlles Newbern and the adjacent county. It 
extends fifteen or twenty miles in a northeast and soathwest 
direction. In some places it reaches the surface ; in others 
it is forty to fifty feet below. I regaj-d it as one of the best 
building materials in the State. 

The second variety is a granular cream colored rock, and 
rather destitute of shells. It might be mistaken for an oolite. 
The grain is uniform, and like the preceding is soft, when firat 
taken from the quaiTy, but becomes hard as any rock after an 
exposure to the air for a few months. This rock is not dis- 
posed to disintegrate, and hence in this respect is superior to 
granite. 

This granular variety occurs in "Wayne county. The rocks 
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or consolidated parts of it are abundant on the plantation of 
Maj. Collier. 

At a few places it ia sufficiently pure to be burnt for lime ; 
as a general rnlo it contains too mucii ailex to make a strong 
lime. 

The rock on Maj. CoIKer's plantation contains : 

Silica, 53.400 

Peroxide of iron in combination witli J 41B0 

alumina and pliospborio add, ) 



The amount of carbonate of lim6 is variable, and ranges 
in the consolidated vaiieties from 30 to 75 per cent. The 
silex in the rock exists io grains as sand, which are visible, 
bui a soluble silica is no doubt the cementing material, which 
of course once existed in solution, or in a state of minute 
subdivision. This marl may be used in building, or if suffici- 
ently pure and tree from sand and silica, it may be burnt for 
lime, which will he adapted to agricultural purposes. Its 
composition fits it for this purpose as it contains a small pro- 
portion of phosphoric acid. 

§ 63. The green sand is fre(juenfly partially consolidated, 
hut never forma a boilding material. For agriculture, when 
tlie amount of potash is considered, it is the most important 
of the marls. In North-Carolina I have found no locality 
where its potash equals that of New Jersey. This I attribute 
in part to our inability to reach strata which are upon the 
same geological lerel, though it is probable that the amount 
of sand will be greater, and hence diminish proportionally 
the amount of available fertilizing matter. 

Tlie lowest mass accessible at Blackrock I found by analy- 
sis, has the following composition : 

Silex and sand, 3T.O00 

Ferosido of iron and alumina, 6.400 

Carbonate of Ume 83-400 

Phosphates of peroxide of iron 1,600 

Soluble silica, 1 .4S0 
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Organic matter, . 
Water, 



part of the bed whicli is green, or properly green saud, ia not 

60 diatinct as in New Jersey, and it would bo impossible to 
separate the grains meclianicany, while in New Jereej they 
may be separated from the other materials. These grains 
have been analyzed by Prof. Cook, who has foimd them com- 
poaed of 



Protu^ide of 11- 
Aluminii, 
Magnesia, 
Potaah, 

Pboaphunc aci 
Sulphuric acid. 



It has been found that the green grains in the green aand 
possess a very uniform composition, and that taking the aver- 
age analysis of several specimens the grains contain silica, 
protoxide of iron, alumina, magneaia, potash and water in 
nearly equal proportions, while the other constituents are 
variable. The absence of the green grains in the marl of 
black rock may account for the small percentage of potash 
which is the principal element relied upon in the New Jer- 
sey marl. The lime and magnesia of the Blackrock marl is 
much greater than any of the New J ersey beds, and the sand 
and silica are not in great exeeaa. It really has aa much fertil- 
izing matter as the New Jeraey marl, but it is deficient in the 
most valuable part, potash. Tliis element, however, seems 
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to lie replaced by soda, which no donbt takes the place of 
potash in many vegetables where aah is rich in the alkalies. 

§ 65. The sand of the marl beds of New Jersey varies from 
39 to 70 per cent. ; the remainder of which is more or lese 
valuable in agriculture. 

The phosphate of lime is probably the most variable in its 
quantity of all the valuable elements, and it is regarded as a 
mixture, and not forming a chemical union with either of ita 
elements. Indeed it may in many specimens be seen and 
distinguished by its greenish gray color. 

But it is never evenly distributed through the bed, as it baa 
been ascertained by analysis, that it has occasionally accumu- 
lated in the inside of shells. It is, however, always present 
in the marl, and it no doubt exerts a favorable influence upon 



The upper bed at Blackrock differs in composition from 
the lower. It is less gritty to the touch, is of a darker green, 
more compact, and resembles a dark green clay. The sand 
in it is greater in quantity than in the lower, but is much finer. 

On submitting it to analysis I found : 

Sand or silex, 33.43 

Peroxide of iron and alumina, 9.00 

Catbonftte of lime, 1 i .40 

Magnesia, 0-20 

Potash, 0.3B 

Soda, 0.42 

Watev, 3.80 

100.43 

The specimen submitted to analysis was taken near tho 
upper part of the bed, about four feet above the line, along 
which the exogyra are the most numerous. 

The results which I have finally obtained by tlie anatyeis 
of the green sand at Blackrock have disappointed me, I 
expected at least twice aa much potash as I have been able 
to obtain; still when the green sand is carefully examined 
under the microscope it shows such a large intermixture of 
sand, and such imperfect green grains of the silicates, that 



>y Google 



Oi NOHTK-OAEOLINA GEOIOOICAL BTIRVET. 

would lead any one to expect on analysis unfavorable T&- 
suits. 

The upper bed has, however, been, tested as a fertilizer, 
and very excellent results have been obtained by ite use. 

The iield immediately adjoining the bed of green sand 
had become eo much eshausted that it produceed but three 
barrels of corn to the acre. Its employment the firat year 
doubled the product of the field. The quantity employed 
was about two Imndi-ed bushels to the acre. The stalks of 
corn previous to its use were but little larger than the finger, 
and about half as long as the common gi'owth in this latitude. 

PrevioEB to my last analysis of the marl of this locality I 
had hopes that it was sufficiently rich and vahiable for ti-ans- 
portation to the county of Chatham, If, however, on farther 
examination, beds can be found which contain from four to 
six per cent, of potash, there is no doubt it may be freighted 
in retuni boats to several points along the Deep river. 

§ 66. Tlie value of this species of marl is estimated from 
the amount of potash and phosphoric acid which it contains. 

The price of marl in Hew Jereey is about eight cents per 
bushel. A bushel weighs, when it is wet from the bed, one 
hundred pounds. It loses, on drying in the atmosphere, 
twenty pounds. 

Tlie !ffew Jereey fertilizer company deliver mai'l on board 
of vessels at theii- wharf foj- nine cents per bushel, and the 
white horae marl is delivered on the line of railroad, not ex- 
ceeding ten miles from the beds or pits, for ninety cents, per 
ton. The potash in the different beds of New Jersey varies 
from two to seven per cent., veiy rai'ely as high as the last 
figure. At the pits individuals pay for marl from twenty-five 
to seventy-five cents per ton provided they perform the labor. 
The value of the potash in marl has been estimated at four 
cents "per pound. Soluble phosphoric acid is estimated at 
five cents per pound, and tlie insoluble at two. But this dis-- 
tinetion ia uncalled for, inasmuch as all the phosphoric acid 
becomes available in time. The soluble, it is tnie, is more 
rapid in its effects, and prodnces more immediate results : it 
38 no better for permanent improvements. Prof. "Way, Ghem- 
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ist to tiie royal agricultural society of England, has estimated 
the soluble phosphoric acid at eight and a half cents per 
poand, and the insoluble at three. 

It must be recollected that in order to bring phoephorie 
acid to a soluble condition it requires considerable expense. 
It is better to purchase what is called the insolnble or tribasic 
phosphates than the soluble ones which are found in our 
markets and sold as superpliosphate of lime. 

The actual value of tlie mineral fertilizers to farmers is a 
question quite different from that which considers the value 
of bone dust, or potash by the pound. Immense benefits 
have been secured by the use of marl, which, considered in 
a commercial point of view, was worth nothing. Tlie phos- 
phoric acid in a bushel of shell marl is not worth, in com- 
merce, a penny ; but for use on worn ont lands the farmer is 
enriched more than one-fonrth of a dollar after paying for the 
labor of raising and applying it. 

We are not, however, to confine onr estimates of the value 
of a nmrl from its phosphoric acid and potash. Esclnding 
the sand and insoluble silica, all the soluble matters are valu- 
able to the farmer as fertilizers, and hence the determination 
of how much is soluble, and how much insoluble, is a more 
correct mode of getting at the value of marl than by confin- 
ing our estimates to the two elements referi'ed to. 

These remarks apply only to the value of a marl for tlie 
private use of an individual owner, who employs his own 
hands io raising it when there is the least to do and economises 
bis expenses to the best advantage. 

Marl, however, in its crude state, as it exists in the pits, 
has a value which admits of estimation. The common shell 
marl may be hauled very frequently from two to four miles, 
and give profitable returns. This is often done. The shell 
marl, however, will not bear transportation as far as the green 
sand of Blackrocb. 

I 67. I have alluded already to the difficulty of recognising 
certain marl beds in consequence in part of the absence of 
characters upon which geologists can rely. Among the beds of 
wliich there are doubts respecting fJieir epoch, I find a green 
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sandy deposit, which, if mineralogical characters may be re- 
lied upon, would be referred to the green sand whieli is now 
under consideration. Thoy contain the green aand grains, 
but the characteristic fossils are absent except in one or two 
localities. The formation in question exists beneath the white 
or brownish shell marl at Mr. Flowers, Bladen county, King- 
ston, Lenoir county, on the !Neuae, and at Tawboro', on the 
Tar river, and at many intermediate points on the bants of 
the creeks and ravines. It always occupies a position inferior 
to the shell marl, bat as the latter are frequently absent, beds 
of sand and clay immediately succeed it. The green sandy 
beds at Mr. Flowers, beneath his shell marl, contain a few 
specimens of the Ostrea falcata, and at one or two of the bluffs 
above Mr. Flowers, on the Capo Feai-, I found tlie vertebra 
of a large saurian, which I am confident belongs to the green 
sand, but in both of these cases their occurrence in tliese beds 
may have been accidental. I am inclined, however, in view 
of the few facta which bear upon the question of age, to refer 
these green sandy beds to the cretaceous system, occupying 
probably a position above these beds which have been de- 
scribed at Blaekrock, 

The predominent element of these beds is sand : if a sample 
is washed, a coarae sand remains, which amounts to two- 
thirds or three-fourths of the whole quantity employed. The 
quantity, in a few instances, may not exceed 60 per cent. 
Notwithstanding the large percentage of sand, it has been 
successfnlly employed as a fertilizer. I have, therefore, sub- 
mitted several specimens to analysis, taken from different 
beds extending from the watora of the Oape Fear to the 
Tar. 

A representation of the composition of this formation, as 
it exists at Mr. Flower^, in Bladen, and at Kinston, on the 
Nense, is given in the following analysis, 

I 68. The Kinston green sand marl is of a dark green color 
in the bed, but becomes lighter when dry. Imperfect speci- 
mens of an Ostrea occur in it, but too much broken to be de- 
termined. It contains; 
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The marl, or tliis vai'icty of green sand at Kingston, is one 
of the moat sandy varieties Imown. It was regarded as too 
sandy to require the analysis to which it was submitted ; but 
as the marl bed only one raiie above had been successfully 
employed as a fertilizer, and appears to be equally charged 
with this useless element, I was desirous of knowing how this 
fact could be explained. It will be seen that the nine per 
cent, of fertilizing matter is really rich in potash, soda and 
lime, and, therefore, where a beavy dressing is applied, quite 
a large amount of this matter is added to the soil, and which 
contains a small quantity of potash. The sulphui-ic acid was 
not determined, but all of these beds contain it, which is no 
doubt derived from the sulpburet of iron or pyrites, which is 
always present. 

An unfinished analysis of a parcel taken from a bed whicb 
occupies a similar geological position on the plantation of Col. 
Green, of Craven county, gave : 



It Kes beneath a white eocene marl, baa a deep green color 
in tlie bed, but becomes brown after being exposed to the 
atmosphere. It has not been used as a fertilizer, but is un- 
doubtedly richer than the Kingston marl which produces good 
effects upon corn. 

A similar composition obtained in the same beds upon the 
8 
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Tar river. A marl, for example, wliieh Las teen used ; 
fertilizer by Hon. K. R. Bridges, contains : 



Sand cr silica, .... 
Paroside ot iron a 

Potash and Soda, . 



It ieevident this variety of marl cannot be transported far 
because of its exceas of sand, and in the instances in which 
it has been employed it lias been ti'ansported only a short 
distance. Tliese marls, however weak as they «iay appear, 
frequently destroy the existing vegetation. Ifc is due to the 
existenco of decomposing sulphnret of iron, whicli forms an 
astringent salt, copperas, or a mixture of sulphate of iron and 
alnmina. This injurious salt is not formed where there is s 
sufficient quantity of lime to neutralize the salt, in which 
case gypsum will be formed. It should be remarked that the 
astringent sails may exert a beneficial influence where they 
are formed only in small quantities. 

Another similar outcrop of this sand appears in the bed of 
a creek adjacent to the dwelling of Col. Ciark, in Tawboro'. 
On submitting this marl to analysis I found it composed of 



Caibou U 
Potash 



A thin bed of the supposed upper part of the green sand 
formation appeai-s in the series of beds on the banlis of the 
Tar river, three miles from Tawboro'. At this bank the shell 
marl occTira in place, and has been used as a fertilizer by Col. 
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Clark with good success for many years ; the relative position 
of this upper bed of green sand is represented in a section 
already described. It lies, as will be seen, immediately be- 
neath the shell marl ; and bene'ath the green sand a gray 
sand crops out, which is quite consolidated, and to the eye 
appears much like a limestone formation, but, as will appear 
in the sequel, is a bed of sand of unknown thickness. 

The upper mass of green sand, which does not exceed fonr 
feet, has a similar composition to those already noticed. It 
is composed of 

hsoA 79.000 

Perosidc ot iron irnl alumina, 8,800 

Carbunnte ot hme, S.Ta2 

Uagneam, \M0 

Potash, 1.V3S 

Soda, 0.800 

Solohle Bilica, 0.000 

Sulphuric aoid, O.«00 

Water, 2.330 



§ 69. Although the proportion of sand is large in this marl, 
yet I believe it is a more valuable fertilizer than the shell 
marl above it. 

Il contama moro potaeh ihan the gt-con sand of Elaok POck 

on the Cape Fear, It contains, it is true, less lime, bat if tlie 
composition of the ash of the cotton stalk is consulted it will 
be perceived that magnesia is also required — this marl con- 
tains a large percentage of this substance! 

It may be regarded as containing seventeen or eighteen 
per cent, of fertilizing matter. No trial has been made of 
this stratum, and of course nothing can be said upon the 
ground of trial. 

§ 70. A very useless bed of gray sand occupies the banli 
at the water's edge, which has been alluded to. Neverthe- 
less, I submitted a specimen of it to analysis. It is one of 
those beds which is charged with sulphuret of iron, and forms 
astringent salts, on decomposition, of tho sulphuret of iron 
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which is diffused through it. Beds of this deaciiption may 
be known bj' pouring muriatic acid over the material when 
a large quantity of sulphuretted hydrogen is liberated, which 
has the odor of rotten eggs — the smeil of which is not usual- 
ly forgotten. 

This bed is composed of 



Sulpburio acid. 

Water, . 

Potash sod soda, (i 



The bed is partially consolidated. It is, without doubt, en- 
tirely wort^tless as a fertilizer. Aa a geological formation it 
may probably be regarded as one of the beds of sand which 
separate the different beds composing the gi'ceu sand proper; 
still, no opportunity has as yet been famished me to see what 
lies beneath it. 

The foregoing analyses of the green sand fumish all the 
neceasaiy information respecting its composition. These beds 
in North-Cai-olina are deficient in potash, an element which, 
in New Jersey and Delaware, give to this fertilizer its im- 
portance. It is possible that exposures of other parts of this 
formation may come to light, which will be richer in potash. 
"We do not obtain access to the best parts, which may be 
richer in this element. Other analyses, therefore, of new 
beds may result in better success, and finally furnish a. fertil- 
izer equally rich with those of New Jersey. 
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CHAPTEE VIII. 

Eocene or white marL— Quantity or per centage of lime variable, but 
greater usuajly than in the other varieties. — The Wadsworth beda. — 
His letter and remarks. ^Beds upon the Neuse. — Haughton's marl. — 
Composition, etc, 

§ 71. In the ascending order, the next series of marls bo- 
long to that division of tlie formation which is known as terti- 
ary, and that pai-t of it which is called the eocene. This pai't 
is the oldest section of the division, and hence, reposes upon 
some part of the cretaceous system; either the green sand, 
which has been already considered, or else upon the chalk, 
as is tl»e case in Europe. 

Considered as a marl, it is readily distinguished from the 
green sand, even where its relations are concealed. The 
color is white, or else a light drab, or cream colored, and is 
very frequently made up of grains, which, when examined 
under the microscope, are found to be fragments of organic re- 
mains, such as corals, shells and echinoderms. Some beda, 
ten feet or more thick, are a mass of small fragments of 
fossils, mixed with sand. Some have a chalky whiteness, 
others take a brownish tinge. Tliese beds are frequently 
soft, and may be loaded into a cart like dirt. In other cases, 
consolidation has talien place in part, and the mass is known 
as stone marl. This variety of marl is more calcareous than 
the green sand below, or the shell marl above, and when the 
mass is consolidated it makes a tolerable lime for agricultural 
purposes. But sand, which is a constant part of aU forma- 
tions in the eastern counties, exists in large proportions in 
some beds, and usually exceeds fifty per cent. But some 
beds have seventy or eighty per cent of lime, and when thus 
charged, the lirae is well fitted for mortar, or whitewashing, 
aa well as for agricnltnre. 

§ 72. The eocene marl occupies a narrow but au ill-defined 
zone, stretching across several of the eastern eonnties, from 
the lower waters of the Cape Fear, in Hanover county. 



>y Google 



102 HOETH-OAEOLmA GEOLOGICAL fiDBVEV. 

tliTOUgli a part of Onalow, Jones and Craven counties, cross- 
ing tlie ITeuse twenty miles above Newbem, where it ie 
either lost in the low grounds, or may be discontinued before 
it reaches Beaufort county, as the only marls of the lower 
waters of the Tar belong to the shell marl, or miocene beds ; 
where the next bed below is visible, it is known to belong to 
the upper part of the green sand, which has been described. 

The eocene is Imown to exist at Wilmington, at Pollocks- 
ville, in Jones county, and underlies the whole country in the 
vicinity of Wewbera, upon the Neuse. In this foi-mation I in- 
clude the consolidated beds which have been employed for mill 
stones, and wKich conaistB of a ma^ of the casts of shells, the 
most common of which is a small species of clam. Recently, 
this variety has become an important building stone, and has 
been employed for enclosing the cemetery at Newbern, for 
which it is more snitablo than any other rock which could 
have been procured. 

§ 73. Ifc will be seen from the foregoing remarks, that it 
occupies a less area than the green sand, and it will also prove 
to be more limited than the eheii marl, though the latter 
never forms a continuous deposit over a large area. When 
in rocks, or consolidated, it is also broken up or traversed by 
fissures, and forms, if at the top of the ground, a very irreg- 
ular surface. 

§ 74. The white eocene marl has been used as a fertilizer, 
and probably with results as striking as the common shell 
marl. It would seem to possess some advantage over other 
marls, except the green sand, especially as it is fine and earthy. 
It is also richer in lime. For analysis I have selected several 
specimens from the central part of the region where it ie un- 
derlaid with it. • 

The marl of Wm. Wadsworth, Esq., of Craven, furnishes a 
kind which represents its characteristics in as much perfect- 
tion as any of the beds of the county. I found it compos- 
ed of 



Water, 
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Carbonate of lime, 71.22 



The eand is in the form of white grains, often coarse. It is 
a soft, earthy marl, and is made up of fragments of corals, 
shells, crinoid's or pentacrinites, with sand mechanically mixed. 

The influence of this marl upon vegetation has always been 
favorahle, and the testimony of Mr. Wadsworth, whose ample 
experience qualifies him to advance an opinion, fully sustains 
the foregoing statement. 

I subjoin an interesting letter from Mr. "Wadsworth upon 
the subject of marl and marling. His observations, I have 
no doubt, will be concurred in by his neighbore. I am the 
more desirous of maldng his letter public on account of his 
experiment with marl upon his premises for the purpose of 
counteracting the tendency to fever and ague during the au- 
tumnal months. If farther trial should confirm the opinion 
expressed in favor of the use of marl as a preventive of 
fever, the importance of the discovery cannot be over-esti- 
mated : 



Pkop. B. Emjions — ^Sir;™ The marl, (a specimen of which is sent,) I 
haye been applying since 1853. I have now marled 220 acrea I haye, 
until this year and a portion of the last, applied 100 bushels to the acre. 
I am now using 75. The weaker parts of my land were bui-ned with the 
former quantity. My land varies ftom a very stiff clay to a soil quite light 
Presuming you will be willing to be troubled with it, I will give you my 
mode of using it, and the results: My carta are made to hold just five 
bushels. 1 have the land checked off with the plough into as many squares 
to the acre as I design putting on bushels of marl. One bushel is put into 
each square. The first four bushels is pulled out with a hoe from the tail 
of the cart, and the last one is dumped 

By this method I am enabled to have the material much more equally 
spread, which I think is a full equivalent for the extra trouble, I usually 
be^n to haul after my crop is "laid by," and it remains in the heaps until 
about the following February, when it is spread and ploughed in. 1 have 
spread some and let it lay on the surfece twelve months before it was 
turned under, but I never saw any advantage from it I have a small pie«e 
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of very poor land that hiis been lying in that condition since the first of 
the year 1854, It was designed as an experiment. The growth on it when 
it was marled was altogether broom straw; there is now mixed with that 
growth some hriao^ dog fennel, and other weeds. I haye consequently in- 
ferred ttere was some improTement, but whether it is as great as on land 
that was marled and cultivated I shall not know until I cultivate it. 

Tlie land I have marled and cultivated has very considerably improved. 
My whole crop has very ixearly doubled, notwithstanding one-fifth of the 
land I crop on is yet unmarled. 

I cullayated the land every other year in corn, and it rested the other, 
and Dot pastured. Last year I sowed peas on a portion of the rested land ; 
what will be the result I am now unable t« say. I have used plaster on 
the marled land, and have not seen any beneficial effect. 

I fear I am trespassing too much on your time; I Bill, however, say a 
few words on my esperience of the effects of timing on the health of the 
place. Before marl was iised on this plantation it was imcommonly sickly, 
SO much so that I was compelled to carry my fiimily away every ftU. 
Scarcely a person, white or black, escaped the ague and fever, if he had no 
more. All the land around the house has been marled, and the yard, under 
the houses, under and around the negro houses, I keep'j^ssAi^ marled 
every summer. Last summer I made my servants use it, as our grand 
mothers used to use sand, inside of the houses. "Whether it is owing to 
this, or to a ditch I h^ve had cut through the yard, or whether it is an ac- 
ddental occmTence I can't say, but fall befoi'e last there was not a chill on 
the premises, and last fell there was but one case. 

I wUl trouble you with one more result: These premises were infested 
with ants aad fleas, now such animals are hardly known here. 

W. B. WADSWORTH. 

§ 75. In a subsecinent letter Mr. Wadsworth's reniarka go 
to confirm his previously expressed opinions, but that the 
reader may be beoefitted by Mr. W.'s experience, I subjoin 
hia remarks in his own language : 

Cbavbn County 



Prof. E. Ejiiions— iJeor Si)-: — The lever for marlmg is spreading in 
this part of ourcounty and a good dealol hnd wiU be hmed this winter 
I have given some of mine an over dose with onlj one hnndered tu'-.hels 
Last fiiil and winter I used only seventy five and now I am putting on 
fifty. My esperence so ftr has taught me to begm with a very hnuted 
quantity and to add to it as the land improves. Where I have not bumed 
my land the improvement is very satisfiiotory. 
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I mentioned in my last letter to you the effect that marling, or ditching, 
or both combined, had had upon the health of this place. I told you that 
this plantation, was remarkably sickly preyious to the Ml of 185S — so much 
so that it was strange for even, one to escape hillious, or ague and fever. I 
mentioned that in 185S there was not a case of either, in 1856 but one, 
and now I will add that so far this fiili, in a family of forty persons, there 
has been hut two cases. (I happened fti have been one of the subjects.) 
These three falls have been dry. I don't know how a wet one would tuA 
upon us. I have kept marl plentifully used in my yard, and around and 
in my negro houses. 

I shall be under many obligations to you for analysis of my marl, 

V B. WAD8W0KTH. 

§ YO. A marl belonging to the same epoch, (eocene) fur- 
uislied by J. H. Haiighton, from bis plantation in Jones 
county, gave me 56,06 per cent of carbonate of lime. An- 
other specimen gave : 

Siles or sand, 13.00 

Phosphate of peroxide Qf iron and aUimiEa, 1.10 

Carbonate of Mme, iH.iG 

Carbonate of magnesia, 1.03 



I have found in these white marls a small per centage of 
potash. It is evidently less than in the otlier varieties. This 
ia made np like the Wadsworth marl, of fragments of fossils, 
in which certain species of corals and a crinoid abound. 

A variety is met with which i^ derived from the disinte- 
gration of a large species of oyster. It occura upon the plan- 
tation now owned by L. Haughton, Esq., and is known as 
the Pollock place, in Jones county. It contains : 

Carbonate of Udie, 34.54 

Sand, 6B.46 

Peroxide of iron and alumins, 1.30 



Large grains of sand are distributed through the marl. It 
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follows necessarily, from the manner in wliicli these marls 
have accumulated, that they should vary an composition, and 
that the substance which reduces the (quantity of carbonate 
of lime, should be sand. 

A ready method by whicli its quantity may he estimated 
is by washing a given cLuantity. It will be seen, that by agi- 
tating it in a vessel of water, there is a considerable quantity 
of fine, inpalpable white powder. Wash ifc tmtil the water 
pours off clear, and the sand with the eoai-ae fragments of 
ftffisils remain. The existence of much sand is not suspected 
at first, but as washing progresses, it will be found to prevail, 
in some cases, over the carbonate of lime. 

§ 77. Upon the Nense, about twenty miles above New- 
hern, heavy banks of the marl under notice occur, which 
extend continuously for more than a mile. This exposure of 
mai'l is upon tlie plantations of Samuel Blddle and Benjamin 
Biddle. It is accessible, and forma steep escarpments on the 
south side of the river. On account of the accessibility of 
this outcrop of marl, it will hereafter become an important 
deposit from the lime which it is capable of furnishing. It 
is consolidated, and may be quarried for tlie kiln, but it also 
fiirniahes an abundance of marl in a fine state of subdivision. 

It has been tried imperfectly as a fertilizer, but while the 
result was disastrous, we may infer from it, that it possesses 
as valuable properties as the kind used by Mr. Wadsworth, 
which has been described already. The quantity used by 
Mr, Biddle, in his first experiment, was 600 bushels to the 
acre; consequently, most of the veget-ation was killed, and 
veiy little has grown upon the land, tlius excessively marled, 
for six years. It is just recovering from the dose. The con- 
solidated part of this outcrop of marl contains: 

Sand, 20.00 

Carbonate of lime, 18.W 

Oiido of irou and allumina, 1.70 

lOU.SO 



>y Google 



NOETH-CAKOLINA GEOLOGICAL StIKVBY. 



Another specimen of consolidated marl from 
Biddle'a plantation (Egypt) gave ine : 



Peroxide of irou end alumiiiii, cojilaining pliospboric 

Cnrboniite of lime, 85.00 

Magnesia, trace, 



A few grains of coai'se sand were viaible in the rock. This 
mass is evidently sufficiently pnre for burning into lime. It 
would be adapted for the varioos purposes for which hme ia 
required, as mortar, white washing, or for agriculture. 



CHAPTER IX. 

FERTILIZERS — COHTINIIED . 



been appropriately called slidl mo/rl, from the great abun- 
dance of undecomposed marine shells, of which it ia mainly 
(Hjmpoaed. The mass, talten as a whole, is formed of per- 
fect shells, and those which have become fragments, and 
sand. There is no order in their arrangement in the bed. 
They lie aa if they had been washed up on a beach ; hence, 
they are mixed confusedly together. The relative position of 
the shell marl is exhibited in the sections already given.' It 
ie not present, however, even where all the other members 
erf the sections in a bluff or outcrop exists. Whether its 
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absence ia due to denudation, or whetlier tlie beds were 
formed only at certain points, has not been determined. De- 
nudation, however, lias talcen place at some of the heds, as 
they 8till preserve tlie gullies which were cat through them, 
and which were subsequently filled with brown earth. 

Although it is not possiblo to detect an orderly arrange- 
ment of materials, still, certain parts occupy usually a com- 
mon position ; for instance, the large pebbles, coprohtes, and 
certain bones and teeth lie at the bottom of the stratum. 
The inference which may be deduced from this fact is, that 
during the first stage of its formation, there was considerable 
violence in the movement of the waters in which the stratum 
was accumulating; and that probably, prior to, and daring 
the early part of its accumulation, there were shiftings of the 
strata ; some being more elevated, others, depressed ; or there 
was a change of level of the sea coast, which set in motion 
the waters, and led to the violence which collected at the 
bottom the large and less desti'nctible fragments to which I 
have alluded. 

But in the first place, I propose to speals of the use of this 
marl stratum as a fertilizer; and as it has a more general dis- 
tribution, it has been employed more extensively than either 
of the foregoing which I have described. 

The beds of shell marl are not composed uniformly of tlie 
same elements in the same proportions. It is as heteroge- 
neous as possible in this respect. Some beds contain ninety 
per cent of sand ; in othera it is reduced to twenty-five per 
cent, and the remainder is oiostiy carbonate of lime. 

§ 79. The most important subdivision which can be found- 
ed upon composition, is that into a gray or whitish marl in 
the mass, the color of which is due to the great abundance 
of marine shells, and that of a dark bluish green marl, which 
contains grains of green sand. In the latter there is a no- 
table amount of potash, while in the former it exists only in 
very small proportions. Some recognize a red or brown 
marl. Tliis color, however, is due merely to exposure to the 
atmosphere, in consequence of which the protoxide of iron 
has changed) or is changing, by the absorption of oxygen 
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into the peroxlrle. Tliis change ia indicatiye of a valuable 
marl, but it is no better Bubseqiient to tLis change than be- 
fore it. If in t!ie greenish marl green grains can be diatin- 
gnished, it may be inferred that the marl contains potaeh. 
The presence of carbonate of lime, as is usually known, is 
indicated by effervescence when acids are poured over it, 
and a judgment may be formed by its continuance and vio- 
lence, whether it is rich in this substance. If it is prolonged, 
there is a large quantity of carbonate of lime in the spe- 
cimen under examination. So the presence of sand may be 
detected and its quantity proximately determined by simple 



§ 80. The shell marl -upon the Cape Fear river belongs 
usually to the former. A bed, however, in the bluff at 
Brown's landing, contains the gi'een grains alluded to, but 
still it is readily distinguished from that upon the Tar river, 
which is usually bluish green, and belongs to the latter va- 
i-iety, I do not, however, attach much importance to the 
subdivision. 

There are several beds of shell marl immediately upon the 
banks of tlie Cape Fear, or within a mile of them ; and when 
marine shells are closely packed in the strata their several 
compositions are alike. As a representation of the compo- 
sition of this marl, I shall select Mi'. Cromarty's marl bed, 
near Elizabethtown. It consists mainly of: 



Cai'bonate uf liiiif, 4) a 

Peimide of iron and alnmin i, 7 JO 

Magnesia, TS 

Potash and soda, tnce'J 

I have always found phosphoric acid when t-he peroxide of 
iron and alumina are tested with molybdate of ammonia. It 
is very rare for the carbonate of lime to amount to seventy- 
five per cent. I found seventy-one per cent in IVlr. Mc- 
Daniel's marl, in JS'ash county. Tlie bluish green marl of 
Tar river is qviite sandy, and yet may he regarded as a rich 
marl. As an illustration of tins fact, I subjoin an analyeie of 
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the marl bed owned by Col. Clark, three milea above Taw- 
boi'o', on the Tar river. It consists of: 



Potash, 
Soda, .. 
Sulpiiuriofl 
Soluble eih 
Chlorine 
Pbosphone 



Of one hundred parts, only abont twenly-aix can be re- 
garded as available matter, and yet good results have at- 
tended its use. 

Immediatoly above the shell marl of the Tar there is a b«d 
of clay some four feet thick. This clay I have submitted to 
analysis for the purpose of ascertaining the quantity of potash 
it contains. The results show, however, that as a fertilizer, 
it is of no importance. It gave me : 



All the beds except the upper beds of sand were submitted 
to analysis. Only two in this bank are valuable fertilizers, 
the shell marl and the upper bed of green sand ; both con- 
tain potash, soda and phosphoric acid ; and there is no neces- 
sity for rejecting the latter when hauling marl for the plan- 
tation. If some method could be devised by which the sand 
could be cheaply separated from the mass, the remainder 
would form a marl superior to the richest green sand ; the 
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Ill 



aand being coarse, presents a favorable condition for effect- 
ing a separation. 

§ 81, The green shell marl of Mr. Eridgei-'s plantation, 
npon Fishing creek, I found to possess a composition similar 
to Col. Clark's- There is a greater proportion of sand, but 
the available part is almost identical with the Tar rivor marl. 

§ 82. The application of marl is an important matter, and 
reqnires a brief diecussion. Notwithstanding marl has been 
used for many years, still there is much disagreement amoqg 
planters of experience as to the beet mode of applying it, and 
the quantity to be applied in any given case. Its effects are 
frequently deleterious if a large quantity is epread upon a 
poor soil, and yet it has not been ascertained how its injnrious 
effects may be obviated. It is no doubt desirable in many 
instances to use a larger quantity of marl than tlie soil will 
admit of when it is in its natural state. 

The quantity of marl which is usually spread upon an acre 
of ground is from 150 to 300 bushels. Three hundred bushels 
is often used. But certain worn out lands would be exceed- 
ingly injured for several yeare by even two hundred bushels. 
The question, I have no doubt, has been often put: "Why is 
marl ever injnrious? Tlie natural conclusion is that it con- 
tains some substance unfriendly to vegetation. This substance 
is no doubt in certain cases an astringent salt, formed in those 
marls which contain iron pyrites which is prone to decompose 
on exposure to these bodies which contain oxygen, the snL. 
phur thereby is oxidated, and slowly acts upon the iron and 
forms copperas, or upon alumina, which is present in the marl. 
In small doses copperas wiU not fatally injure vegetation, but 
operates beneficially. The tenn in common uso for express- 
ing the effect of injurious marls is, hwming. Those which 
are decidedly burning marls have the distinct taste of cop- 
peras, sometimes it appears upon the surface of those marie 
in dry weather, when it has a whitish appearance. But 
gypsum sometimes appears also. This may be distinguished 
from copperas by being tasteless. 

§ 83. There is no difficulty in treating marls in which cop- 
peras is found. It is readily decomposed by lime. Let a 
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compost heap containing a hundred bushels of marl he form- 
eel, mixing leaves or any organic matter aa stable manure, 
and then add three biiahels of quick lime to the mass, and 
incorporate the ingredients together by shoveling them over 
twice. Gypsum will be formed by combining with the sul- 
phuric acid in combination with the iron. The compost is all 
the better for the lime, thongh it is possible the gypaum may 
not in all instances prove itself naeful. Astringent marls, 
when in heaps in the open air, lose their copperas and other 
Bolnble salts by solution in rain water to which they are neces- 
sarily exposed, they undergo a leaching process by which 
they are freed of tlieir injurious properties. Another method 
may be resorted to when it is found that vegetation is being 
injured, or has been by the expeiience during the year of its 
application, to plough deep and mix the marl with a large 
qnanfity of soil; the fertility will be restored. It is by no 
means difficult for any farmer to test his marl prior to its use 
if he wishes to ascertain whether this astringent salt is pre- 
seht. To do this, let the mai'l be boiled in rain water ; sb-ain 
it, or let the tiirbidness of the solution disappear by rest; 
pour off the clear liquid, and if sulphate of iron and alumina 
is present, it will turn black by adding a solution of strong 
tea to it; it will become a dirty white by lime water and a 
solution of the lea^fea of red cabbage change it to red, show- 
ing the presence of an acid salt. Most of the marls of the 
State contain these sails. Where they are abundant unde- 
composed pyi-ities will be found in masses adhering to por- 
tions of petrified wood or inseparate concretions in the mail. 

I 84. Writers upon the efficacy of marl as a fertilizer, have 
entertained different opinions. As the progress of agricul- 
ture has been promoted, and observation and experiment 
multiplied upon the effects of different bodies upon vegeta- 
tion, these opinions have become more consistent and reliable. 

Some writers have maintained that lime alone is the effec- 
tive agent ; others that it is pyrites, or else is due to the 
presence of animal matter, which has been derived from the 
fossils of the beds ; otliere, still, to the presence of phosphate 
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,of lime, while others have maintained that it is due to the 
potash. 

§ 85. Now, it ia quite possible that all these opinions are 
right as far as they go. They are erroneous in being re- 
strictive. If we examine the composition of an ash of any 
plant, as I have already observed, we shall find all these ele- 
ments, and we may well suppose, as they are all so generally 
present, that they are all required ; and hence, we are not to 
attribute the efficacy of marl to one of its elements exclusive 
of the others. It may be, that a given soil ia notably de- 
ficient in potash, while the other elements are in suflicient 
abundance to furnish all that a given plant requires. In such 
a ease it might appear that fertility was restored to the soil 
by potash alone. Of al! fertih'zers, wood ashes are the best, 
and possess a more general application than any other ; being 
adapted to any crop. They are the best, because they con- 
tain all the elements the plant needs ; and hence, tlie nearer 
a marl is in composition to wood ashes, the better it is, 
Hence, then, the efRcacy of marl is due to its potash, soda, 
lime, iron, magnesia, phosphoric acid, sulphuric acid and 
chlorine, and not any one of its elements, exclusive of the 
others. The only modification which this doctrine requires, 
is that some of the elements are more important than others, 
and it may be true, that the controlling influence is to be 
ascribed to the alkalies, alkaline earths and phosphates ; still, 
the marl is better with the less essential elements, than it 
would be without them. The absolute value of a marl is 
shown : 1., by the amount of soluble matter it contains. 2., 
by the predominance of the most valuable elements, as pot- 
ash and phosphoric acid. Marls which contain the most of 
these bodies are the quickest and the most durable in their 
effects ; and when the marl is rich in them, a full d 
lasts from fifteen to twenty years. 

§ 86. In forming a theory respecting the active t 
in marl, our views should not be limited to the nutrient prop- 
erties they possess, or simply to the yood elements which con- 
tribute directly something to the weight or growth of the 
plant. 
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Some elements pei-form a fnnetion in growth or nutritioi], 
■which is independent of nutrition in this sense, or thoy are 
niiiHtwe from their reactiye forcos ; they are not tal^en np 
by the plant, but fmnish or provide a substance by tlieir re- 
Bctiona upon each other, which ia nutritive or administerB 
to its growth. 

Those substances perform a double function ; they are really 
nutriments, and are taken up into the vegetable tissue ; but, 
in addition to this, their reactions upon other matters in tlie 
soil are such that nutrient matter ia constantly provided with- 
out their increase or diminution in the aoil or marl. 

The substances which are known to perform a double office, 
are the oxides of iron and organic matters. To enable me to 
give a brief espoaition of the functions of the oxides of iron, 
I will state what takes place in the soil when it is well con- 
stituted for the growth of cereals, and othei' plants employed 
as food. It will be observed that in the analysis of soils, the 
iron is set down aa a peroxide ; this ia the state in which the 
iron is obtained. In the best of soils the iron is not all of it 
in this state ; but that of a mixture of the two oxides— the 
protoxide and peroxide. ITow, the protoxide is changed in 
making an analysis into the peroxide, by the addition of a 
few drops of nitric to the hydrochloric acid, which is em- 
ployed for effecting a solution, for the purpose of obtaining 
an exact or an uniform result. The nitric acid added to the 
solution, is deprived of so much of its oxygen by the pro- 
toxide as is sufficient to change it, or convert it to a peroside, 
IS^ow, in the ordinary course of nature, this change takes 
place when the soil is freely exposed to the action of water 
and air. The protoxide passes into a peroxide by the absorp- 
tion of oxygen from the water. It would remain in this state 
permanently, if the soil was dry and free from vegetable or 
organic matter. When soils become exhausted of these mat- 
ters, it remains a permanent peroxide. If, however, this pe- 
roxide comes in contact witli organic matter, it robs the pe- 
roxide of an equivalent of oxygen, and passes again into the 
condition of a protoxide. It is possible, therefore, for these 
changes to take place at all times when tlie needful conditions 
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ii3xist. But this is not all ; the water of the soil being robbed 
of its oxygen, its hydrogen i^ set free ; and being iii its nas- 
cent state, it is ready itself to combine with that body, for 
which it has the Btrongest affinity. That body is nUrogeu 
contained in the air diffused in the soil ; and the body formed 
by this union is ammonia, !N"ow, ammonia is one of the most 
essential bodies in the list of nutrients. Guano, as is well 
known, owes its fertilizing projierties in part to ammonia. 
But I need not dwell upon this fact. By the interchanges of 
oxygen which take place with the oxides of iron, we are fur- 
nished with an explanation of the origin of ammonia in the 
soil. But the produetion of ammonia is only one of the 
chemical changes which take place in a soil in which organic 
matter, iron, water and air exists. The vegetable matter, 
also, undergo^ a change, for the oxygen which it has talion 
from the peroxide of iron converts it into organic acids, which 
are known by the names ofcrenic and apocrenio acids. These 
acids being one of the series of changes effected through the 
influence of the oxides, they in their turn become active, and 
unite with the ammonia and form crenates and apocrenatea 
of ammonia. In the condition of a salt, this compound of 
ammonia and the vegetable acids are taken up by tlio root.s 
of plants, and become their food. 

§ 87. I have made these lemarks for the purpcee of pre- 
paring the way for farther obsei'vations upon the action of 
marls upon vegetation. The condition of the iron in a large 
proportion of the maris, is that of a protoxide. Thus the iron 
in the greenish marl upon the Tar River, is a protoxide. In 
this condition, when it is spread upon land and mixed with 
the soil which contains vegetable or organic "matter, changes 
firet into a peroxide, it is then in an active state, and sezing 
upon one of the elements of water, decomposes it. The ox- 
ides of iron in the marl undergo the same changes in the soil 
to which they are applied, as tliose which have been describ- 
ed as taking place in all soils which have not been exhausted 
of these organic matters. It will therefore be expected thar. 
marls which contain a large percentage of iron, are more val- 
uable than those which are destitute of it, and to the action 
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of its oxides, we are indebted for one of its moat iniportaut 
effects, the supply of the salts of aniuionia, and even the or* 
gallic salts of potash, soda, and lime. 

These facts furnish important hints relative to the proper 
preparation of inarl for the plantation, viz: that it should bo 
composted with organic matters. We supply in this way the 
conditions for its favorable action npon vegetation. With a 
large quantity of organic matter, a large amount of marl may 
he used without detriment to the vegetation, and the larger 
the quantity the greater the amount of ammonia which will 
be genej-ated. For certain crops, this practice is of the high- 
est importance. It has been proved by numerous experiments 
with wheat, that there is a certain yield produced by the use 
of the mineral fertilizers as phosphates of lime, — but these 
will not increase the yield beyond a certain standard when 
used by themselves. But if a larger supply of ammonia is 
furnished, the number of bushels per acre is increased beyond 
tliat standard. So that in order to bring lands to their full 
capacity, am'monia must be supplied also directly, or indirect- 
ly. A- compost of marl properly made, is one of the best fer- 
tilizers for wheat, and there is little doubt, that the favorabie 
influence is due in part) to the cHemical changes which I have 
described by which ammonia is one of the products of change. 

To estimate, therefore, the Value of marl by the number of 
pounds of phophoric acid and potash which is contained in a 
ton, does not give its true Value. All marl contains a sraall 
amount of organic matter, but it is improved by adding more, 
and thus preparing it, we provide for a continuance of those 
changes by the instrumehtality of iron until the organic mat- 
tei" is consumed, and when ammonia will cease to be genera- 
ted. It will be understood, therefore, that organic matter is 
necessary to effect these changes which produce the salts of 
ammonia ; in its total absence, itis true, ammonia is produced; 
still, in the state of simple ammonia, it is not fit for nutrition ; 
it requires a union with some acid, and therefore the gi'eat 
importance of providing all the conditions for the full action 
of marl upon the crops to which it is applied. 

§ 88. If the foregoing views are correct, it will be admitted 
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that the simple application of the oxidos of iron and organic 
matter may become the best of fertilizers. Experience has 
proved that the scales of black oxide of iron, or the oxides and 
other refuse matter obtained from asmith's forge are excellent 
fertilizers for the pear and other fruit trees; and they are no 
doubt equally valuable for wheat and Indian corn. Iron itself 
is always present in the ash of a plant. It is no doubt an im- 
portant element in its organization, giving it tone and strength. 
But as we have attempted to explain, it is equally an essen- 
tial element in soOs and marls, for its influence in effecting 
those changes wliich finally result in the production of the 
vegetable salts of ammonia, potash, eoda and lime. It is in 
this state that they are taken up by the roots of plants and 
become thereby the effective agents of growth. 

When the functions of iron in a soil or marl are known, it 
does not appear improbable that it is as important and as valr 
uable as phosphoric acid or potash. In some marls it is easy 
to recognise the change which the iron has already undergone, 
by its having become brown or reddish. This change does 
not probably afi'ect its qualities, though some maintain that 
the red marl is better than the blue. The only difference be- 
tween them is, that the protoxide of the bhie has passed into 
peroxide ; the latter may be changed back to the protoxide 
in a soil chai-ged with organic matter, and thongh I have 
omitted to state the fact, the organic acids are capable of act- 
ing also upon the oxide of iron and forming with them salts, 
in which state they become fitted for reception into the cir- 
culation of the plant. 

§ 89. I have dweltsomewhat at length upon the importance 
of the oxides of iron and organic matter in the soil. Thie 
subject is especially interesting to plantera in this State, let, 
from the fact that so large a proportion of tho best soils of the 
eastern counties consist of vegetable matter in the main, and 
2d, fiom another fact that the soil in the midland counties is 
deficient in organic matter, it having been consumed by long 
cultivation, aided, in a considerable degree, by climate. In 
1847, 1 prepared an article for the American Jonnial of Sei' 
ence and Agriculture, the object of which was to set forth in 
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as a clear a light as possilile, tlie functions of the vegetable 
matter in the soil, and having seen no reason for changing' 
the views I then entertained, and still believing them to con- 
tain important principles, I shall transcribe them as they were 
then printed. It should be remarked, however, that the more 
scientific details of the paper belong to the celebrated Muldej-, 
who haa taken a widely different view of the importance of 
organic matter in soil from Liebig. I made just an allnsion 
to the doctrines iocnlcated in a previous commnnication, which 
is contained in the following extract : 

"Supplying, then, the soil with decomposing orgnnic matttT, imd several 
imppi-tant results follow; the rocka are dissolved and the plants may ho 
supplied with the Becessary carbon, fimmonia, and other essential inorganic 
matter." The doctrine contained in this extract is important, and may he 
ilraivn out more in detail. The opinion has generally prevailed that mould 
or the blacli matter of soil, was eminently useftiL Many, and perhaps all, 
»t one time enterbuned the idea tliat it was the principal food of pianis. 
The idea, it is true, was crude, and it will not offend any one at the present 
time to say that the early notions of iarmers and chemists, who had turned 
their attention to the auhject, were crude, and probahly, if we insist upon 
it, were really erroneous. Still, even error, in toto, is rare, and some truth 
at least is usually mixed with it; that it was a valuable composition in tho 
soil, and performed some function serviceable to vegetation, was a common 
belief. The error consisted in the misapprehension of tlie truth, and was 
not so hroad or Mai as that which maintains that it is of no use at all. It 
Is by no means a fatal en-or to maintain that a substance is important, and 
yet mistake its function or ofBce. It is one of those errors which belong 
to theory, and dops not necessarily exist in practice. A former, for instance, 
believes that bam yard manure is usefiil. His belief will lead him to save 
it, and employ it upon his corn, and this he may do notwithstanding hk 
theory of its action is misapprehened, or may J)e totally lalse. The main 
thing is to be right as to the fact. Still, a correct view of the whole sub- 
ject, how the organic matter acts, in what way it is beneficial, and how it 
is related to the inorganic matter, will imdouhtodly increase our power 
over the products of the earth. This is by no means an irrational view of 
the subject. If we apply it to some of the most common process^ of 
fhrming, as plowing, it is evident that the farmer who befit imderstands the 
object and vise of plowing, will derive the most benefit from it. All i^ree 
that it is useful, and hence all will plow; stUl, those will plow the best, and 
adapt the work better to the end in view, who best understands its use, 
than the farmer who has only this naked truth at his elbow, that it is use- 
fill, but knows not why or wherefore. Theory, then, to continue the line 
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of remark, is useful; and correct theory eminently useful. At the same 
time, the foot may, and usually is, more important practically; for tlie fact 
leads to the right action, but it may fall short of the heneflt it is calculated 
to ^ve, when feet an.d correct theory are conjoined, and go to the work 
together, Theoiy and book learning are often ridiculed by the mattm' of 
fuet man, and yet observation often bears us out in the opinion that in most 
instances there is not only a great want of tacts, but Oiat also when found 
they are often greatly perverted. But we turn now to the subject more 
immediately before us. What are the functions which the organic matter 
performs in vegetation? Out belief to, that all terrestrial plants, if they 
do not absolutely require it, are at least benefited by it. That it is not 
taken into the plant in the condition of mould or hmnuB, is proved from 
the fact tha,t it is not in this condition sufBciently soluble. If then it is 
usefiil, it is necessary to maintain that it undei^es certain changes before 
it becomes the food of plants. It may minister to the wants of yegefeition 
in several ways, without its becoming the food itself It ministers to the 
vegetable by its presence, procuring thereby an open state of the soil, by 
which air is more freely conveyed to the roots. It ministers, also, to the 
wants of vegetation by its absorbent and retentive powers. Indeed, in this 
respect it is almost indispensable to vegetation. These, then, though not 
all the uses which mould exercises in vegetation, still are sufficiently im- 
portant to merit the attention of tlie agriculturist. In neither do we find 
that the brown or black matter of soil becomes the nutriment of vegetables, 
and yet its service is immense. To understand the nature of the changes 
which take place in the organic matter of the soil, it is necessary to know 
what f^nfs exist there. A mixture of carbonate of iime and magnesia, 
siles and alumine, and organic matter, would remain without change for- 
ever, were there no other bodies of a more active kind, whose affitiitiea be- 
come a present and efficient cause for action. These powers or forces exist 
in the atmosphere and in the water diffused through the soil, and it is 
proper to make a distinction of the atmosphere within the soil, from that 
above or without it. The atmosphere is composed of two elements, oxygen 
and nitrogen, in the proportion of ?9 nitrogen to 31 oxygen. The latter is 
free and uncomhined with the nitrogen, or is merely dissolved in it, jast as 
sugar or salt is dissolved in water. The consequences' which follow from 
this condition or state of the elements, is, that both are free to unite with 
other bodies, that is, so far as attraction for each other is concerned there 
is no hindrance or force to be overcome to bring about a separation. 
Hence^ in the respiration of animals, the oxygen of the atmosphere which 
is inhaled combines readily with the carbon suspended in the return or 
venous blood. So in the soil, there is the same independence; the oxygen 
or nitrogen is not hindered from uniting with other bodies by any affinity 
existing between themselves. The final end or cause of this is, the ulti- 
mate union of the oxygen with certain bodies in the soil, especially with 
the organic part. The other agent, water, undergoes chemical changes of 



, Google 



ISO KOKTH-OAEOLIITA GEOLO&ICAL 6DEVET. 

a different kind In this the elements are chemically combined, and h«ica 
they are not so readily separated from each other, amd hence, too, its action 
ia constant, and that which is proper to it in its state of integrity — it is the 
solvent power so necessary to bring aJl particles to a state of fineness that 
they may pass into the organism of vegetables; for solution is merely that 
separation of particles to that degree of minuteness that they are capable 
of being suspended in the medium. They are merely farther apart, and 
they are brought thereby into a condition to undergo farther and more 
thorough changes than they were previous to their solution or suspension 
in the medium itself. But certain bodies can and do decompose it, the final 
end or cause of which is to supply ammonia or rather nitrogen to the 
growing plants. Air Mid water, then, contain the elements which make it 
possible for the organic matter of the soil to return once more to that vital 
state in which it exists in living vegetables, or in other words, to become 
the fbod of plants. 

If we now trace the changes which decaying wood (indergoes from the 
time when it first ceases to be a living body to that last change by which 
it is fitted for the function of nutrition, we shall be able to see ita uso in 
this part of the economy of nature. Wood, when it has lost its vitality, 
goes to decay, but the progressive changes which it passes through are not 
imalagous to putrefiiotion. Rotten wood, as it exists in decayed trees, is a 
neutral substance; neither acid or alkaline at first. But in progress of 
time, several definite substances are formed from it, which possess activity 
and belong mainly to the class of acids, and are capable of combining with 
the alkalies and alkaline earths which are soluble salts, and in this State 
minister to tlie growth of plants. Of the substances which are formed by 
decaying wood, and by peat or muck, ulmine is one, which is also a neutral 
body, and is quite insoluble, and hence is not useful as a nutriment This 
substance is called ulmine from the fact that it was first prepared from the 
wood of the elm; but it is found in all other kinds of vegetable matters 
which are undergoing the changes already alluded to. Ulmine is formed 
from wood, or fibrous, vegetable matter of any kind, as leaves, twigs, &c, 
by the absorption of OKygen from the air, or contained in the moist earth. 
By a simultaneous action carbonic acid is fiberated. The substance formed 
may be represented by Oj;, Hj7, On; 8B equivalents of carbon, 27 of hydro- 
gen, and 34 of oxygen. The substance represented by this formula is a 
white, friable substance, found in the interior of hollow, decaying trees, 
and is produced by the oxidation of the woody fibre. Lignine also pro- 
duces other bodies by combining with oxygen. Thus, 4 atoms of lignine,* 
Cm, Hs5, Ojj, with 14 of oxygen, produce 80. Oj with 18H. 0.;-and an atom 
of ulmine, C411, H14, O15. Other products of an analogous kind are formed 
from wood by union with oxygen. Of these, humus and humic acids arc 
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ftmong the most remarkable. The first is represented by the fornmla C,a, 
Hii, On ; the latter hj Co, Bu, On. These two acids, which are spontane- 
ouBly formed, and are common in peat and other earths, differ from CEich 
other in their relations to aromonia; the first haymg no affinity for it, while 
in the latter it is so strong that it is difficult to separate them. In conse- 
quence of this affinity, it no doubt forms an important clement in produc- 
tive soils. 

Another class of vegetable acids, which are aJso produced by the acijon 
of oxygen on organic matter, is called the aaotized, from the fact that they 
contain nitrogen. Th^e a«ids are the erenic and apocrenie of Berzelius. 
Both are soluble in water and alcohol; the apocrenic less ao thiui the 
erenic. They form with alkalies and alkaline earths, soluble and insoluble 
Ealts; some of which are essential constituents of a rich and produciiyo 
soil. 

By the continued absorption of oxygen from the atmosphere, wood and 
other oi^anic matters are conTerted int« a nutriment for vegetables. The 
erenic and apocrenic acids are products of bodies which are nitrogenous 
themselves; the nitrogen of which is retained through all the changca 
which the organic matters pass. 

It seems to he established, then, that organic matter may be useful ia 
plants, and may promote their growth m various ways. This conclusion 
might be made almost a priori, subsequent U> Wie determination of the na- 
ture of the bodies under consideration; for it ia well known that many 
bodies require nitrogen ; and it is ascertdned that some of the organic 
bodies contain, and others absorb and retain ammonia obstinately. And 
each of these classes of bodies are soluble, and in a condition to be receiv- 
ed into the vegetable system. 

K the foregoing considerations are true, why should farmers be taught 
that the organic matter of decaying leaves and of their barn yards is use- 
less f that it is a bad economy to spread it upon their fields, or plow it into 
their soil? We have sometimes wondered why it is that many intelligent 
farmers hold book farming in such low repute. We, however, have been 
satisfled as to the cause; when, for instance, doctrines are taught so con- 
trary to their experience ; and when they are told that they had better burn 
their bam yard mamu'e rather than carry it out to their meadows, we aa'e 
not at all surprised that they lose confidence in books, and hence often re- 
fuse to receive many things which are really sound and valuable; and this, 
on account of the erroneous doctrines which come apparently from a re- 
sponsible source. 

But to return to the consideration of ammonia in the soil. ChemisfH 
are not agreed as to the processes by which ammonia is supplied to the soil. 
That it exists there, and that it is provided for by certain chemical changes 
is admitted. We have stated in a former article in this journal, that one 
of the means by which it is restored to the soil is through the mutual in- 
fluence of water and the protoxide of iron ; the latter substance having the 
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powtr of decomposing the former and talting to itself its oxygen ; the hy- 
drogen being liberated instantly combines with the nitrogen of the air in 
the soil, and forma with it ammonia. Hvunic aeid, too, by its strong aflinity 
for ammonia, rapidly absorbs it whenever it is freed from its combinations. 
Other modes midoubtedly exist by which the nitrogenous compounds are 
supplied with this e^eutial element Ammonia, too, has heea proved to 
be present at all times in the atmosphere, though only in small proportions. 

One of the forms in which ammonia is found in the soil is that of apo- 
ea;enate of ammonia; a compound which is formed irom humie acid by its 
continued oxidation; the apocrenic acid being merely a higher state of 
oxidation of the same substance. In the chain of causes by which apo- 
crenic acid is formed, nitric a«id is also generated, according to Mulder—- 
this acid acts with great vehemence upon humic acid, Admitting the fact 
of the formation of nitric acid, and its subsequent action on humic acid 
follows necessarily ; and furthermore, we can understand how the humic 
acid is oxidated and changed into apocrenic acid. Mulder sajB, p. 160, in 
his Chemistry of Vegetable and Animal Physiology, when apocrenic acid 
is found in the soil it is accompanied with the production of carbonic acid; 
the ammonia of the soil produced in it from the atmospheric air it has ab- 
sorbed, may, by the influence of decaying, organic substances and water, 
be converted into nitric acid; and no doubt is so when the bases required 
for nitrification are present. Saltpetre was long extracted from the soil 
exclusively, as in many places in Egypt, iDdia, &a By the oxygen of the 
atmospheric air contained in the soil, the hydrogen and nitrogen of ammo- 
nia produced from the constituents of the air are oxidized; water and nitric 
acid as soon as it is formed, meets with a substance in the soil, humic acid 
and humin, which by its influence is converted into apoerenate of ammonia, 
and at the same time produces carbonic acid. This change of hiunic acid 
into apocrenic add takes place in minute quantities ; as is the case with the 
formation of ammonia which precedes it. Thus, to form one equivalent of 
apocrenic acid, there are required two equivalents of humic acid and one 
equivalent of ammonia and seventy-six equivalents of oxygen. . In this 
productioa of apocrenic acid, the ammonia from the hiimato of ammonia is 
not only transferred to the apocrenic acid, but it performs an intermediate 
part, namely, the fixing of oxygen. Through the tendency of ammonia 
to form nitric acid, the oxygen of the atmospheric air contained in the soil 
is combined with the constituents of the humic acid; the ammonia itself 
remaining unchanged; neither leaving the soil, nor being oxidined into 
nitric acid. If there be not an abimdance of oi^anic matter, and if the air 
be moist, and lime, magnesia or potash be present, ammonia is first pro- 
duced, and afterwards nitric acid. It; on the contrary, instead of these 
leaves, oi^anic substances are in excess, humic acid is formed by their de- 
cay; at the same time, ammonia is produced from the nitrogen of the at- 
mosphere; and, finally, apoerenate of ammonia, carbonic acid and water." 

This long extract seemed to be required in order to put the reader in 
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pMBession of tSie Tiews of Mulder on this important subject; fTom which 
it ia well established fiiat organic matter in soil is of the highest moment ; 
and that it not only ministers indirectly to the growth of plants, as stated 
in the early part of this article, but also becomes food itself in the form of 
apocrenate of ammonia. So, also, that important substance, carbonic acid, 
is liberated and furnished to the roots ; a substance which many suppose 
is taken up by the iesTea only. The apocrenates are continually forming; 
not only the apocrenate of ammonia but also those of potash, lime and 
magnesia. 

Through, then, the action of the organic acids the inorganic bodies are 
received also into the circulation of vegetables ; and this gives us an idea 
of its importance, namely, as a medium by which lime, magnesia and pot- 
ash are supplied to the vegetable kingdom. The carbonates of lime and 
magnesia axe rather insoluble bodies, though the carbonate of soda and 
potash are, as is well known, highly soluble. 

"We should take an unsafe course in practice, then, in rejecting the or- 
ganic part of manures; and how truly important lime, potash, soda, mag- 
nesia, &C., are; still, soils cannot be and are not fertile if they contain 
only these; and the highest and most valuable soils are those in which a 
due balance is preserved between the oi^anic and the inorganic parts. 

§ 90. Unfortunateiy for the best interests of agricnltnre, 
the marls of North Carolina are too sandy to hear transport- 
ation to distant points; and hence, their use is now limited 
to the plantations upon -which they are found. If, however, 
a method could be devised hj which the sand could he sepa- 
rated cheaply from their useful parts, they would then be re- 
duced in weight and bulk sufficiently to bear transportation 
on those railroads which pass within three or fonr miles of 
the beds in which they lie, and those especially upon the 
Cape Fear and the Neuse might be transported very cheaply 
by water. The qoantity of sand, it will be perceived, is often 
as high as 80 per cent. The remainder twenty per cent con- 
tains all the fertilizing matter. This 20 per cent is a concen- 
trated manure, and compares very favorably with the super- 
phosphate of lime, especially, considering that its cost would 
be very much less, or according to its actual cost, it would be 
worth quite as much as the auperphospliate. 

By aid of suitable machinery, it is highly probable the sand 
may be separated rapidly from the valuable parts which com- 
pose it. If so, the interests of agricnltnre would be gi'eatly 
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promotod, and tlie revenue upon the railroads increased ; and 
in the end, it might, and invariably would supplant guano, 
which is a drain upon the pockets of planters. 

§ 91. In order to free the sand from adherent marl, it might 
be passed through a cylinder, the inside of which had many 
projecting angles, and within which another cjhnder studded 
with angular rods should be made to revolve rapidly, while 
the marl and water was passing through them. The sand, 
after issuing from the machine, would subside almost imme- 
diately, while the lighter marl would pass forward and be 
allowed to subside in vats. With a machine properly con- 
structed, a hundred tons of marl might be washed in a day, 
aud though all the sand might not be removed from it, yet a 
very large proportion would be. Some of the niarls, as 
analysis proves, contain seventy-five per cent of sand. The 
concentration consei^uent upou its removal would convert it 
into a fertilizer which would contain three or four times its 
amount if it was in its natural state. The washed marl would 
then possess the following composition : 



MBgnesw, 
PolBsb, 

Sglphunc a 
Chionne, 
Organic mW 



The commercial value of mail ot thio dc'^cription will be 
from 8 to 9 cents pei bushel A bushel of diy mail weigh- 
ing eighty pounds, and twenty five bushels weighmg two 
thousand pounds, it will be worth flora |1 60 to $1 80 per 
ton. l?ifty tons ot marl might be wished pei day, which 
would give about twelve tons of concentrited mill in the 
vats. The cost of lawmg ind wi'^hmg may be peiformed at 
from 37^ to 50 cents pei tun lud peihaps less than the low- 
est figuie 
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I 92. The washing of the mark should not bo confined to 
the greeu sand marls, the white eocene marls upon the ISTeuse 
in Craven county, may also be profitably subjected to the 
operation. It would at any rate improve it much, for agri- 
culture, and serve to create a demand for it in the midland 
counties. Besides, when it has been subjected to this opera- 
tion, it becomes an excellent material for burning into quick 
lime. Being in a fine incoherent state after washing, and 
also wet or a calcareous mud, it might be pressed at once by 
means of moulds into the form of large bricks, and when al- 
lowed to dry, put up in kilns for burning. In western New 
Yorlt, the white fresh water marl is treated in this way, with 
tlve exception that it does not require washing. But it is 
moulded into the form of bricks and burned. It is highly 
esteemed for its whiteness, and is used mostly for whito-waah- 
ing. 

The foregoing hints are thrown out without having had 
time and opportunity for testing their value. They are sug^ 
gested in consequence of the scarcity of limestone in the mid- 
dle counties of the State, and the consequent high pnce of 
Hine. There is lime enough in the eastern counties, but its 
intermixture with sand, which diminishes its value in a com- 
mercial point of view, except in the case of a few banks, 
which have been designated. 

§ 83. To show that green sand and other marls may be 
transported over railroads, I propose to quote what has trans- 
pired already in New Jersey,* thus, there was transported 
over the Freehold and Jamesbarg Agi-icultural Kailroad du- 
ring 1856, 270,982 bushels of marl, all of which found a mar- 
ket out of the marl district, and some of it out of the State ; 
and as an evidence of the estimation of the marl and the ready 
sale it finds along the road, it requires only to witness the 
liigh cultivation of the lands along the whole route of the 
road. Monmouth county, and other parts of New Jersey, 
were as barren, or as much exhausted by cultivation, as any 
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parte of this State. The use of marl liaa renovated tlie coun- 
tiy, a profitable trade lias sprung iip wiiicli will not only ben- 
efit the ownera of marl pits, bat that part of the agricultural 
community who avail themselves of thia substance, wlien it 
can be brought ft-ora a distajice to tlieir doors. 

§ 94. The mode of calculating the money value of a marl, 
is founded upon the fact, that the percentages represent tlie 
absolute weights in the compound, — tlius one per cent, of 
phosphate of lime is equivalent to one pound in a hundred. 
This number, one, or one pound multiplied by 20, and then 
estimated by the value per pound of the substance, gives its 
value in IOC lbs. of marl ; or, if tliere is 2,16 phosphoric acid, 
the product is 4,32, which multiplied by 5 cents, the value per 
pound of phosphoric acid gives $2.16,0, or two dollai's and 
sixteen cents, the value of this substance in a hundred pounds 
of marl. The object to be secured in washing the marl, is to 
raise the percentage of phosphoric acid sufficiently to make 
it a merchantable substance, and thereby benefit the agi-icul- 
tural community far and wide. 



CHAPTER V. 

Animal manures — Fish — Orab& — Cancerino composition of fish hefore ftiiiJ 
after drying — Compost of Orahs— Preservation of the ofliil of fish at tht' 
lai^ fishing establishmoiils. 

§ 95. The best interests of agriculture require a ready 
and cheap supply of manure. Its prosperity depends upon 
it. Without fertilizers, it would be impracticable to sustain 
this branch of buainesa, except in some highly favored disti'icts 
where the supply has been prodigally provided. A source 
from whence an immense snpply in some localities may be 
obtained is the ocean. TTie myriads of fish, for i 
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which resort to tlio shores of North Carolina, might be txirned 
to an immense profit. The use of fish, employed for this 
purpose, lias heen practiced for a century upon and near tlie 
coast where they can be readily procured. Both Connecticut 
and Massachusetts have experienced the benefit of tlieir em- 
ployment. Recently in New Jersey a more systematic at- 
tempt has been made to furnish agrieultnriets with a supply 
of this kind of manure. In the old way of employing fish 
they were put whole, if small, into a hill of corn or spread 
over tlie field.. In this mode tiiey become higlilj' useful, but 
were very offensive. The moss-bonkei's have been principal- 
ly used ill New Jersey, and are regarded as a powei-fal ma- 
nure. Prof Cook has given an analysis of this fiah for the 
purpose of ascertaining the amount of fertilizing matter which 
it contains and its comparative value wlien dried as a ma- 
nure.* 

In the freeh state, it consists of 



The dry substance is composed of 



Ammouis, 9.232 

Tlie fish were taken in the fall at the season when they are 
fat. At this season they weigh nearly a pound. Substances 
which aboiiiid in oil always make powei'ftil fortllizera. The 



* Thiid Annual Ue[iQrt for I86S, of tho Geo!. Survey of Kew JerBey, p. 63, 
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«otton seed is a well known substance, whose reputation as a 
tertiliEer is baaed in part upon its oil. Butiiah are ricli in 
oil, phosphoric acid and ammonia, and hence they form a con- 
centmted manure. If the analysis is compared with those 
which have been given in the foregoing pages, it will be seen 
tliat the constituents of fish are admirably adapted to the pur- 
poses for which they have been employed. 

§ 96. The same remark, however, apphes equally well (o 
ail animal mattera — flesh, bone, the hoofs, horns and hair, all 
Eire active fertilizers, their speedy iufluence being dependent 
upon the state and condition in which they are applied. Bone 
ground finely is much more active than when it is coarse. 
To obtain speedy action it must be soluble. But iish manure 
occupies an intermediate position — it is more speedy in its 
action than bone dust, but it is more transient in its effects, 
in which case, it has a close resemblance to guano. 

§ 97. Crabs and fish of the same class have also been pre- 
pared for a like purpose. Tlie king crab resorts at seasons of 
the year to parts of our coast in immense numbers. These 
on being taken are dried and ground when it is prepared for 
use. It has been sold under the name of Canoevi/ns from 
cancer, a crab. When compared with guano, it is found quite 
similar in composition. As guano is supposed to owe its value 
mainly to its ammonia and phosphate of lime, it may be com- 
pared with fish or cancerine to determine their relative 
values.* 

Thus Peruvian Guano contains of 

Ammonia, 15.00 

Pbos.ai;id. '. 14.7S 

Caniietine ammoQia, 10.75 

Dry fish do S.27 

PhoBphoi'ic add, V.73 

Fboapboric ^id in cnncei'lue, 4.05 

An immense amount of fertilizing matter is lost which mighi 
be saved in the offals of fish. If they were dried or preserved 



* Gaol. Survey of New Jersey, p. 61, for ISSO. 
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in a mode which should free them from offensive odor, they 
would bo equally valuable for a manure. All the large es- 
tablishments upon the extended coast of this State and upon 
its bays and rivers, would fuj-uish as mnch fertilizing matter 
as is now imported into the State in guano — the cost of which 
is paid to foreign merchanta. 

A.t the present time, the inducements for the preservation 
of the offal of fish, and the taking of tliose fish which are 
not used as food are very great, in consequence of the di- 
raiTiiahed cost of transportation by railroad aii4 the increased 
demand in the interior for fertilizei's. The prepared can- 
cerine for market, and which is mixed with charcoal and 
plaster for the purpose of removing its unpleasant odor, is 
composed of:* 

AvQinonia, , aS.ST 

Oi'ganic nmttar, 29.33 

Phosphate of lime, 5.30 

Sulphate of lime, 10.S2 



B8.32 Uuolh. 

I'he king crab is used without preparation in New Jei'sey 
by the fai-mers of Cape May, though many are in the habit 
of compostiug them with earth. It ia thus prepared as a mii.- 
nure for wheat, and it is stated by Prof, Cook, with the hap- 
piest effects; the poorest soils on being dre^ed with from two 
to tour thousand pi-oduce from twenty to twenty-five bushels 
to the acre, and thirty bushels is not an uncommon crop. As 
this land of manure contains but little inorganic mal;ter, an 
improvement of it may be effected by the addition of ashes 
or lime to the compost or dirt heap. Such an addition would 
tit it for corn, clover or grass. 

It is very possible the king crab, and lish only til for ma- 
nures, arc not to be obtained iu sufficient quantities upon the 
coast of North Carolina, to give the business an importance 



>y Google 



l;W NOKTH-OAROLINA GEOLOGICAL 60KVEY. 

in a commercial point of view. J3ut the real advantages of 
their employment is still very great, for the prohlB of fishing 
there may he added thcee of agriculture, which is probably 
neglected on account of the natural sterility of the lands npon 
the sounds and rivers. In many places vegetable matter may 
be obtained with which to form in part the compost heap, a 
substance which is well adapted to preserve the ammonia 
und otlier vegetable matters. 

g 98. Concluding T&ma/rhs v/pon fertUizers. Husbandry in 
none of its branches can be conducted succeeafully in the ab- 
sence of fertilizers. This remark is applicable only to those 
soils which have been under cultivation long enough to ex- 
hibit indications of incipient exhaustion. There can be no 
question respecting the necessity of supplying the waste of 
soils consequent upon cultivation, and there ia no branch of 
agriculture which does not demand a constant supply of ma- 
nures ; and hence the great importance of creating enough 
from the immediate premises of the establishment. While it 
is better to purchase fertilizei-a than to pi-oceecl in the cultiva- 
tion of the great staples without them, yet when the expen- 
diture has to be made in cash, it is better to make composts, 
save the excrements of animals, under cover, procure leaves 
and all kind of offal, which being placed in a condition whei'e 
their volatile matters may be absorbed, than to expend ready 
cash for those which, in the end, are no better than those 
madeat home. To obtain the basis for the construction of 
(compost heaps, the mud, and swamp bottoms, salt mai-sh- 
mud, when it has had time for discharging its saline 
matter, the dirt under buildings, which is always rich in nitro- 
ijenous matters, and many other sources may be found and 
used. In the eastern counties, those places in particular, 
which he upon the sounds and rivers where fishing establish- 
ments are accessible, must furaish an important source of 
manures. The offals of Hah should be composted with dirt, 
leaves, plaster, or fine charcoal, to deprive it of its odor and 
retain the ammonia. But one of the most valuable resources 
■w*ill be found in the decaying wood of forests, swamps and 
bottoms, which should be burned when there ia no wind, and 
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the ash secured under cover before it has loafc a pai-t of its 
potash by rains. In this latitude it is doubly necessary that 
all fertilizers which abound in vplatile substances should be 
secured from the direct heat or rays of the sun, for observa- 
tion very clearly proves that a great loss is sustained in all 
animal fertilizers, where they lie unprotected upon tJie ground, 
~ and especially if exposed to its direct rays. To increase the 
quantity of fertilizing matter upon a plantation, should be 
regarded as a business, and that business should be systema- 
tized. It should be followed up with the same regularity and 
attention as that which is. bestowed upon th raising of cotton 
or eoiTi. A rich plantation is agreeable to the eye ; it will 
not wash nor become chanelled into unseemly gullies, unless 
the owner ploughs his grounds carelessly, or neglects to sup- 
ply the immediate wants of the crop under cultivation. Ex- 
posed soils gully. Hence theimportanceof providing for the 
growth of the crop to save the soil from washing by furnish- 
ing it a anfficient protection in the crop under cultivation. 
Tliere are, therefore, two considerations, either of which is 
sufficient to induce the planter to provide fertih'zers, viz : a 
remunerating crop and a tillable surface, or one free from 
gullies. A soil as soon as it is approaching to an exhausted 
state, will begin to be marred and cut by streams wliich cross 
it, and those which are formed by rain. The better part is 
thereby carried away and lost. The tendency is to reduce 
the value of the plantation and render its cultivation more 
difficult and expensive. 

The cure for all these incidental as well as direct evils, is 
to provide an ample supply of fertilizers. 
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CIIAPTEK XI 



day. — Charucteristics of a good clay.— Composition of fine claya.— -Oora- 
positioQ of a clay upon Bogue Souud. 

§ &9. Clay, though rarely, If ever, a constituent part of a 
vegetable, is still an important substance in matters pertain- 
ing to agriculture. It is one of the most important substances 
in construction. It is also employed lai'gely in the manufac- 
ture of articles indispensable in the economy of the house- 
hold, and is the principle material employed in the draining 
tile. 

Clays differ widely from each other; some are fusible j 
others are very refractory in the fire, or scai^cely fusible by 
the highest heat of a furaace. For certain purposes, the re- 
fractory clays are indispensable. !For lining stoves and fur- 
naces, this property should exist in an eminent degree. For 
household utensils, it is not nectary the ciay should be 
highly refractory in the iire. As different properties are i-e- 
quired for the different uses to which clay is to be put, it is 
desirable that the adaptedness of clay for a special purpose 
ahonld be determined by methods which are within the reach 
of every intelligent individual; at least that good clay may 
be determined by some simple and easy experiment. 

In the firet place, good clay is homogeneous ; it is free from 
lamps, stones and other foreign matter. In the second place, 
it should have an tmctaoiis feel ; this property implies tena- 
city, and an ability to mould readily and retain forms and 
shapes which is given to it by working. 

In the third place it should contain sand. Too much sand 
destroys cohesion, but a certain proportion of sand imparts to 
clay an ability to di-y or season. Bricks, tiles and all ntensila 
must dry through before they can be burned, else they will 
crack when opposed to the heat of the kiln. Excess of sand 
renders moulded clay weak and unfit for handling; its tona- 
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city will be ao far diminiahed that it cannot be carried from 
place to place. 

Certain clays contain so Kttle sand that in order to dry or 
season well, it must be added ; but when clay ia to be worked 
by a machine, less sand ia required than when it is worked by 
hand. 

Clay that cuts smooth is probably a good clay. The sur- 
face exposed by cutting should not exhibit ragged lines, or 
show partiules of coarse sand or hard spots. 

Good clay has a uniform color, and is not spotted witi 
ochrey matter. A clay may be red, blue, brownish or pur- 
plish, and yet possess excellent properties. 

Clays for certain purposes should not effervesce with acids ; 
this phenomenon denotes the presence of carbonate of lime, 
which imparts fusibility to the compound. This tendency to 
fuse in the kiln is increased when iron is present. All such 
clays will require veiy great care in burning, and when burnt 
into hriek, are unfit for places where they will be exposed to 
great heat. Fire clays consist of ahimina and a fine or im- 
palpable sand. For withstanding high heat, as much sand 
must be mixed as the clay can bear and handled without 
breaking. Sand increases the infiiaibility of the mass. 

§ 100. A bed of fine clay overlies the shell marl. At cer- 
tain places it is fine, plastic, cuts evenly, and may be moulded 
readily into the form of any article in common use. On 
Bogiie sound, it is purplish and extremely line, and is an ex- 
cellent potter's cky. 

The composition of the infusible clays of the best kinds 
have been determined by many analyses. Thus, the celebra- 
ted Stourbridge clay consists, according to tlie late Prof. 
Johnston, of 

Alaaiina, 38,8 

Siiex, Ifi. 1 



The "Woodbridge fire clay of New Jersey, according to 
Prof. Cook, is composed of 
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It is one of the beat' fire clays in this country. 

The fusibla clays contain lime, iron, potash and soda, all ol" 
■ffliich vary more or less in the proportions they bear to the 
alumina. 

The bed of clay which has heen refered to, as fonning one 
of the strata in the series of eoaat depositee, appears to exist 
in an uncommon state of purity upon Bogue sound. It is 
i-eadily moulded and forms a very Ann mass on drying ; its 
grain and textuie is veiy fine ind is tioe liom iiregulir lumps 
or regular ccucietions It is theieltre hnm<.gen(-ous, and is 
well adapted ioi hie i iick tile, etc ■ — ^and may also be em- 
ployed for dooi knots It is com].o e 1 ot 



Tills clay contains hot a small percentage of water atier 
being exposed to the atmosphere for several months. It be- 
comes nearly as firm as a rock. This bed of day extends 
over a wide territory, and at many other points I have ob- 
served that it is equally fine and compact. It ia one of tiie 
most persistent beds in the tertiary series. A fine variety of 
it occui's near Halifax. 

Clay is sometimes employed as a fertilizer; those only, 
however, which are rich in lime or potash can be regarded 
as of sufficient importance to warrant the expense of hauling. 
Clays of a composition similar to the foregoing are not adapted 
to this purpose. 

The fete Prof. Johnston, in summing up the qualities of the 
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best tile clays, remarts tliat the adhesiveaeas of clay depends 
mainly upon the proportion of alumina. Clays of an average 
goodness will contain about 85 per cent of silox and alumina 
when taken together. Unch depends evidently upon the 
coaraeuess of the sand, for when the sand is coarse the ten- 
acity of the clay is very much diminished. Claya again in 
which the infusible ingredients is greateat, other properties 
being equal and favorable, are best adapted to the manufac- 
ture of good tile, besides in this case they admit of being 
moulded lighter and thinner. If lime and oxide of iron ex- 
ist in large proportiona, the clay is rendered more fusible, biit 
in that ease, it possesses an advantage of being burnt with 
lees fuel. So with brick. The clay of the tertiai'y beds, it 
will be perceived, contains but a small proportion of lime and 
iron, oi' other elements which are calculated to confer fusibili- 
ty. Hence it will probably be found that this clay will rank 
with the most infusible of the clays, except the porcelain 
claya, and being extremely fine and tenacious is well a 
to the manufacture of many fine earthern wares which a 
iiecessaiy in house keeping. 



CHAPTEE Xn. 



The grasses and their flinotionB— Different objects attained by their culti- 
wtion — Chemical constitution of tbe grasses — Elementary oi^ans, anil 
parts of the blossom, 

I 101. The grasses serve many important purposes. Tiiey 
clothe the earth in green, a color easy and agrei^able to the 
eye. They protect tbe loose eai-th and prevent its washing 
away and transportation into the streams, or being cut into 
gullies. They furnish food to the beasts and birds, and the 
moat important, the cereals, sustain the milhons of the human 
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race which now people the earth. The seed of all grasses aro 
niitritioua ; the smallest are only lit for the sustenance of birds 
and insects. Those which are denominated corn, are those 
which are specially cultivated for their albnmirions matters tor 
tlie use of man. Tlie latter, I do not propose to speak of un- 
der this head ; the former, or the grasses, which cover the 
esirth with green, and whose herbage forms the nutriment of 
cattle, compose the family upon which I propose to treat. 

The divei-sity in kind is worthy of notice. Each one has its 
place. The meadow has its special occupants which usually 
belong to the noble kinds. The marsh and bog are covered 
with these which are coarse and unmitritions ; and the dry 
hili-sidc, with the tougli and wiry ones which serve merely 
the protection of the surface. The hill-side, however, has a 
better class of occupants; and where the surface is moist the 
most nutritious grow luxuriantly, and supply the herds and 
flocks with the most nutritious food. 

It is in the temperate latitude that the best grasses find 
their home, and the hosbandraan the best reward in their 
cultivation. It is in the region of the best grasses that man 
obtains the richest food ; milk, butter, cheese, beef, pork and 
mutton are supplied at the least expense, where these are the 
material productions of the soil. Life is sustained at the least 
expense where the better grasses grow spontaneously. Some 
of them, however, must be sown and cultivated, and like the 
cereals be raised by the skill of the fai'mer. The poorest 
grasses frequently crowd out the better. Lands which be- 
come poor, support only the poorer kinds, and if the farmer 
seeks his best interest, he will displace the latter by good til- 
lage and the use of fertilizers. 

The direct objects which are sought to be obtained by the 
cultivation of grasses, are the production of beef, milk and 
butter ; a greater variety of food, better in kind, and more 
abundant in quantity. 

Tlie indirect benefits of the grasses, in addition to the sup- 
ply of food tor cattle, are for furnishing a source of fertilizers 
for the cereals, and preserving the soil in a good condition. 
If cattle are left to roam at will through the ranges of forest 
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and wild pasture, the latter object is sacritieed, though it may 
appear that less woi'k or labor ia coEsamed; stili, in the long 
rnn, where lands are sold by measure, and their hmits restric- 
ted by lines and corners, the losses directly and indirectly 
sustained more than counterbalance the gains accruing from 
the use of indeiinite, uncertain ranges. 

Another conside^-ation bearing upon the cultivation, of 
grasses, maybe regarded somewhat in the light of a duty. 
Stock require a variety of food. The benefits of variety are 
numerons. Health is one. The appetite ia cloyed by con- 
finement. Human experience is a sure criterion by which 
to determine the wants of the beast. Bacon is excellent food. 
But who is not better satisiied with hia diet, if a beef steak 
and a fowl help make np the vontine of meals during the 
week ? Watch the feeding of a herd of cattle or a flock of 
sheep, and it will at once satisfy the close observer, that they 
seek variety, and doing so they but follow the promptings of 
instinct. Grasses differ in value ; whde the majority of them 
ftre of the greatest importance to animals, some rank much 
higher in the nutritive scale than others. The most nutritive 
grow upon the best soils, the least either upon wet, cold soils, 
or upon worn out ones. Let an intelligent planter see the 
grass of a field, and he will tell you whether the soil is rich 
or poor, coid or wet. They sland as indices of thrift or pov- 
ei'ty, industry or laziness, intelligence or ignorance. 

§ 103. In the , cultivation of grasses different objects are 
had in view. Most grasses are particularly desired for their 
nutritive properties, but some fulfil other functions. Tliey 
may be demanded for their ability to grow in sand, when 
they perform the important office of confining it in its place. 
Some make a good turf, and Iheir strong matted roots protect 
the soil and clothe the suface in a cai'pet of green. 

Tliat the earth may be covered, and the marshes and 
swamps productive in something useful to the lower fomis, 
there are coarser grasses created wliich are specially fitted for 
such places. The Pheleum pratense, Poa trivialis, and indeed 
most of the rich and nutritive ones are constitutionally unfitted 
for the marsh. A rich, sweet grass witli nutritive seed3,'the 
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GlyceHa fluoiam, flourisbes in the sluggish waters of streams ; 
and what is singular, the carnivorous ti-out feed and fatten 
upon them. The broom grass, worthless aa it is for stock, 
clothes the worn out soil and protects it from washing. It is 
better it should be covered even with broom gi-ass, than burn 
in the sun and he washed away by the sliowers. Like these, 
all great classes or divisions of natural prodnctions, the dif- 
ferent families and groups have special duties assigned to 
tliem, which they assiduonsly fulfil, whether it be a higher 
and more honorable function, that of supplying nutritive food 
for cattle, or the lower and humbler ones, to protect a ban-en 
soil. The first perform a double office, as they protect equally 
well the soil beneath them; the latter is simply protective or 
passive. As grasses have their preferences for certain soils, 
aa the wet, or dry, or one moderately wet, so they also re- 
qnire a particular climate. The Timothy grows but indiffer- 
ently in INorth- Carolina. It requires a cooler temperature, 
or a less scorching sun. " Upon the mountains conetitnting the 
Blue Kidge, and the adjacent ranges, it grows as well as in 
New England, where it is the most important of the grasses, 
and a source of wealth to the inhabitants. The nortli may 
have a few species which are restricted by climate ; tlie south 
also has a climate which is suited to many which find the 
north incongenial to their constitutions. But most species of 
grass have wide ranges ; they are le^ restricted when they 
are considered onJy as to ability to live, but do not grow 
freely ; they appear under restraint and fail to make them- 
selves of much importance. 

A moist atmosphere favors development, and the produc- 
tion of a juicy tissue. A dry and cool atmosphere favors a 
dense, dry and wiry tissue, a hard outside, and a tendency to 
form woody fibre. Animals avoid the latter and seek the 
tbrmor. They are not only sweeter and more palatable, bat 
require leas effort to masticate, and less wear of the teeth, in 
consequence of the smaller quantity of silex in tho dci'mal 
tissue. 

The great variety in the constitution of grasses secures a 
succession of kinds for the seasons. The early spring has its 
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■kind, and a succession follows till late in autumn. Some are 
found fitted for food jnat as the snows are about to cover the 
ground. The farmer will not fail to profit by this succession. 
The early and late pasturage sliortens a winter two weeks or 
more. Tlie end is attained by mixing the seed of the plants 
we wish to cultivate. The advantage is not confined wholly 
to a successive supply of food, but a greater quantity gi'ows 
upon a given area than if it was cultivated with one. 

§ 103. The grasses proper consist of many genera, contain- 
ing each many kinds or spoeieB. They constitute a very nat- 
nral family of plants resemhfing each other in their external 
characteristics, and also in their internal organization and 
chemical constitution. 

I have had occasion to speak of the chemical constitution 
of plants, and have called some, as the clovers, lim,e plants, 
and othevB^ potash plantn. The grasses differ from these; in- 
stead of lime or potash, they contain silica, though potash is 
sometimes present in large proportions, and must necessarily 
be' present to a certain extent in combination with silica, for no 
doubt it is required to give it solubility. 

The design and construction of the grass plant, as it was to 
be deficient in woody fibre, required some hard substance to 
sustain its slender and delicate frame. This frame work is, 
in a portion of the family, a hollow cylinder, or several hol- 
low cyinders connected by impervious solid joints, sometimes 
called nodes. Others are provided with a pith as the corn 
stalk. Their leaves are always formed upon one plan, being 
long and tapei'ing, or lanceolate with ribs running parallel 
with each other their entire length and never anastomosing. 
The middle one is stronger than the rest, and more prominent. 
The leaf terminates in a sheath below, which grasps or en- 
closes the stem. The root is usually fibrous, sometimes bul- 
bous, and creeping; it frequently becomes troublesome to 
extirpate as it emits roots from the numerous joints with 
■which it is provided. The flowere or blossoms are small and 
never showy. They are simple, having envelopes which are 
in keeping with the family characteristics. Thus, there are 
provided two grassy outside leaves, answering to the calyx 
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of other plants, called glwnes, and two more delicate inner 
ones, answering to the coral, called paleae. In the centre 
stands the ger^n, siirmonnted by two feathery sessile cmtlwrs; 
and beneath and around the germ, there issnes two or three 
filaments, or threads bearing anthei-s, which are little boxes 
containing the fertiMzing matter, called poUen. The Indian 
corn and several other kinds of grasses deviate from this ar- 
rangement in having the filaments, bearing the pollen bosea 
in a distant part, as the tassels; while the pollen receiving 
organs, the ailha, or pistils are connected with the germs 
lower down upon the stalk. Wheat, rye, and oats, or the 
hollow stenied grasses, have all the floral organs in a single 
blossom togetiier. 

The floral organs are borne sometimes upon a wpike-, a good 
example of which is furnished in the Timothy grass, or wheat 
head, or upon a panicle, as in the oat, red top, bent grass, »fee. 

The grasses contain nutriment in their stalks, roots, leaves 
and seeds. The important part considered as food for beast, 
is the herbage, the stem with its leaves and head, or panicle 
of flowers. The seed, except in the class, cereals, is not re- 
lied upon as an article of diet. The nutiraent, so called, is 
divided into two kinds: 1, that which contributes to the fo!^ 
mation of flesh and muscle. 2, that which supplies beat to 
the system, and which is capable of accnranlatingin difl'erent 
parts of the body in the form of fat. It is designed to be 
burned in respiration by combining witli oxygen, while the 
flesh producing matters supply and renew the wasting fibre. 

§ 104. Tlie value of grasses for feeding stock depends upon 
the quantity of flesh-forming and .heat-generating bodies 
which they contain. The first are known under the names of 
albuminous substance ; albumen, the wliite of an egg, represents 
the flrst, and sugar or starch the second. These two classes 
are totally unlike each other, and cannot be converted one 
into the other by any known process. All substances which 
are used for food contain both classes, but in different propor- 
tions. Flesh of animals is the extreme of one class and fat 
the extreme of another. In thepotatoe there is a large quan- 
tity of heat-generating matter, and a small quantity only of 
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fieah-forraiiig. Milk contains these two classos probably in 
the heat proportions for yoang and growing animals. The 
cheesey matter or cuj-d ia the flesh-forming and the butter or 
oil the heat-generating. 

In all eases it is worthy of note, that water is a very large 
constituent of bodies which are nuti'ient, even in lean meat 
tlie highest form of flesli-forming matter, about four-fifths is 
water. 

In vegetables, especially the seed, these two classes are 
concentrated more than in the leaf or stem. The same bodies 
exist in the stem and leaves, but in less proportion. The coi>- 
Btitution and structure of domesticated animals undoubtedly 
require that tlie flesh-forming and heat-generating bodies 
should be so combined and diluted with neutral ones, that in 
order to satisfy the appetite and fulfil the designs of natwre, 
they shoald take in a bulky ailment. Hence the adaptation 
of graces and hei-bs to satisfy the requirements of their sys- 
tems. The nutritive and heat-generating substances do not 
diff'er in kind from those of the seed or even from flesh. Oae 
of the questions to be determined then, with respect to grass- 
es, is the proportions in which these important bodies exist in 
them. This question is easily settled by an analysis of the 
plant. Tiie stareh, gum, sugar and fat represent the heat- 
sustaining bodies, the albumen the flesh-forming. A grass 
win be .valuable, all things being equal, in proportion to the 
latter sobstance, or any substance ■which perfoinia a similar 
office. Grasses which are composed mainly of silica, as the 
broom-sedge, are never imtritious. Those, however, which 
are rich in potash and the phosphates of the afliaiies, are nu- 
tritious, and rank high as flesh-forming gi'asses. As grasses 
differ among themselves in tliese particuiara, so they differ 
in their constituents at theii- different stages of growth. The 
stem particularly loses its nutritive pi'operties as the seed be- 
gins to form. At this stage its woody tibre is more dense, it 
is less palatable, and indeed is passed over entirely by stock, 
and the softer vegetables consumed in its stead. Hence it in 
necessary iu forming pasturages, to provide a variety of grasses 
which ripen their seed at different times, and thus fnrnieh a. 
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juicy food during the timo of pasturage. For hay. a similar 
rule should be observed, to supply hay which has been cut 
before its stalk has become woody andimmitritioiis. Hence, 
too, a meadow which is designed for a permanent mowing 
lot should be sown with grasses which reach the proper stage 
nearly at the same time. It has been common to sow Timo- 
thy and red clover together. Tliey are, however, incompat- 
ible with each other, as the clover comes to maturity before 
or in advance of the Timothy. Some grass then, as a general 
role, should take the place of Timothy, where it is wished to 
HOW clover. 

§ 105. Grasses grow singly or in clusters and tnssocks ; 
both frequently increase at bottom, or spread out so as to 
form a turf, a matting or net work of roots woven together so 
88 to foi'm a coherent mass, somewhat analogous to the epi- 
dermis ; it is a protecting surface, spread over the loose soil so 
as to coniiue it and prevent its washing away. If grasses are 
mown frequently, they are more tender and soft, and under 
a moist sky assume the delicacy of a green velvety lawn. 
The grassy surface exerts an important influence over tem- 
perature, maintaining it more uniformly tlian if it were earthy. 
It prevents wide flnctuationa which take place when the sur- 
face is saud, which becomes hot and burning during the day, 
but cold and uncomfortable during the night. The stability 
of tlie earth's surface is maintained by the grasses. 

If, then, we take a proper view of the offices which the 
grasses perform for us and the earth, we shall set a high value 
upon them. We generally think of them simply as food for 
cattle, and it is true tliat in this light alone, they are of the 
utmost importance. But this is not all; indeed it is hut a 
small item in consideration of the good they do and the ser- 
vices they perform. Though humble in their appearance and 
pretensions, they serve an important office in the turf, in the 
temperalure, and in the stability and permanence of the earth's 
surface. To be impressed deeply with these facts, we have 
only to witness the moving sands of the seashore and the 
sand-storm of the desert. 

Important as I have represented them, it is probable that 
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otiier forma of food for cattle will excel them in profit as food. 
Koots and grain outreach them on this score for special pur- 
poses at least, though cultivated at a much greater expense 
than the grasses. But as nature demands variety, and as the 
system must have food large in bulk, the place which grasses 
occupy cannot be filled by the more concentrated imtrionts. 
Disease would follow if cattle were fed exchisively upon 
grains.' 

§ 106. The valuable grasses belong to several genera, in 
each of which there are several species. 

Although grasses form one-fifth part of the fiora of a coun- 
try, still the number which are cultivated or domesticatec! is 
comparatively very small,— cattle consume and fatten upon 
plants which are not grasses, the most important of these bo- 
long to the leguminous plants, the pea family, among which 
are ranked the clovers. Of these, the red and white clover 
are the most important. The red clover is a tender plant 
when young, and difficult to cultivate in a hot dry climate, as 
many planters have experienced in the eastern part of the 
State. 

GraBBes or Graminffi, are subdivided into two great natural 
(ffders, which are known under the names of Cyperaee<s and 
Gi'aminacece. In the former, the flowers ai'e moneeious or 
perfect, consisting of imbricated solitary bracts. They com- 
prehend the coarse swamp grasses, but few of which are es- 
teemed for fodder or food for cattle. They are, however, 
eaten in the spring when young and tender. The latter, have 
usually perfect flowers, sometimes monoecious or polygamous. 
The external envelopes are called glumes as already stated. 

The southern genera comprehended in the family of th« 
true grasses, are as follows : 



ZiKani.i, 


Rottboelliu, 


Leersia, 


CiHiclirus, 


Oryza, 


Setaria, 


Mulenbergia, 


Tripsacum, 


Agi-ostis, 


Zea, 


Aristida, 


Festuca, 


Cinna, 


Danthonia, 
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C ilajnagro'.tis, 


Uralepis, 


btipa, 


Bromus, 


OryzopaiE, 


Anthoxanthuin, 


Bpartiaa, 


Aira, 




Avena, 


Pat,palum, 


Phalaria, 


Cj nodon. 


Melica, 


Phleum, 


CDiola, 


Alupccurus, 


Briza, 


H rd u ti 


Poa, 


> a f} s 


Arundinaria, 


Andropoj,on, 


Eleusino, 


OpUnenus 


Dactylis, 


Pan un 


Elymus, 


Ulo ■) 


Monocera. 



Many of the genera in the foregoing list belong lo slie un- 
cultivated or wild kinds, which, though tliey are eaten bf 
stock, yet are supposed to be unworthy of an attempt to in- 
troduce them into our system of haabandry. 

The following list includes the cultivated speciw; 



AJopecurus pi'atenaiB, 
I'hleum pi'atense, 
Agrostis vuigaris, 
alba, 



Oactylis glouierata. 
Qlyceria neryata, 
Poa pratenais, 



" trmalia, 
" serotina, 
Peatuca ovina, 

" loliacea, 

Oynosurus cristatus, 

Bromus secalinus, 

Lolliuin perenne, 

" italicum, 

" iQultiflonim, 



Cotaiiwa nawM. 
Meadow foxtail, 
Timothy or hcr<k grass, 
lied top, 
English bent, 

Southern bent, 
Oi'chard grass, 

June grass, 

Blue grass. 

Rough stalked laeadow gra 

Fowl meadow, 

Sheep fescue. 

Slender fescue. 

Crested dog's tail, 

Willards brouiuH, 

Perennial rye graSH, 

Itaiian rye grass. 

Many flowered darnnl. 
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Yellow oat grass, 
Indian corn, 



Verfial grass, 
Bengal grass, 



Indian millet, 



Anena Siibiva. 
Avena flaTescens, 
Zea mays, 

Phalaris canarieiisis, 
Antiiosanthuni odoratmn, 
Setaiia italica, 
Oryztt sativH, 
Sorghum vulgare, 

" saccharatnm, Chinese sugar cane, 

Panicum gewnanicum, Hungarian millet, 

" ' sanguinalis. Crab grass. 

ChtllmaUS, Legwninovs Plants. 
Trifolium pratense, Red clover, 

" repens, White cloTer, 

Medicago Sativa, Lueem, 

Hedysaruni onobrychis. Sainfoin. 

Graces cultivated /or eor^ning llowing sands. 
Ammophila arundinacea, Beach grass, 

Blymus arenarius. Upright sea lyme grass. 

§ 107- The foregoing list of cultivated plants have been 
ivided into tlie following natural families or Tkibes ; 



Oryza sativa, 




Leersia oryzoides. 




TRIBE II.— PIT ALA HIDE AE. 


(Includes 88 species of pan! 


Zea mays. 


Setaria itajica. 


Phalaris arundinacea. 


TRIDB \ — ACnOSTIDLlP 


Phalaris canariensis, 


Agioatia^ulgans, 


Anthoxanthum odoratura. 


" alb. 


Alopecurus pratensis. 


" stolonitera, 


" geniculatus. 


" dispar 


Phleum pratense. 


TBIBB Vn AVBBACBAJ 




Avena flavescens. 




" sativa. 


TRIBE VII 


I.— FBSTTCINEAE. 


Poa pratense, 


Bromua secalinus, 


" compressa, 


Elyiuus arenarius, 


" trivialis, 


(Tviticum, wheat,) 


" serotina, 


Hordewn, barley. 


Fcstuca ovina, 


LoUium perenne, 


" loliacea. 


" italicum, 



, Google 



HOKTU-CAHOLINA GEOLORICAL StlBVKr. 



Festuaa pratenaiK, Loliium miiltiflonni, 

Dactylis glomei'ata, CjnoMurus criKtatus, 



GRAMINACEAE.— THE GRASSES. 

TEIBB 1,— OEIZBA. 

Containing those grmms wJiose spikelets are one j 
mid whose flowers are often monoecious in h-a/nc' 

% 108. Oriza Sativa is cultivated only for its grain. 
orysoides, riee grass, cut grass, false rice. The rics grass 
grows with a proeiimbeiit stem and an erect panicle, having 
rough slender branches and long narrow leaves, with sheaths 
very scahroaa. It grows from two to three feet high in wet 
swampy places. lis spikelets are flat, and the florets of aw 
oval form aud triandrous, imbricate. Where other grasses 
are scarce, this may be cultivated to advantage, as it makes 
a good hay, and may be cut twice or three times in a season. 
It flowere fi-om October to November. 

■ITEIBE II. FHAL ABIDE AE. 

Tlie spikelets aa-e one flo'wered and perfect; if more thcof 
one fioioered, pol/ygo/moifs or monoeoious. 

ZEA mays. — Indian coen. 
Probably no plant passes into or forma so many varieties 
as Indian corn, or furnishes so much sustenance for man and 
beast. It grows within the limits of latitude i'iP soutli and 
45° north, and on plains and mountains. Tlie varieties ripen 
at different times, some prodneing in'forty days from plant- 
ing. Othere require six months. The common eight rowed 
corn cultivated in the middle and northern States, comes to 
maturity in about ninety days. The stalk of Indian corn, if 
deprived of Its tassel and silk, furnishes a large amount 
of eiigar, but it does not possess qualities so agreeable as 
those of the sugar cane. Its ability to adapt itself to climate 
is of immense importance, as this property enables it to be- 
come widely distributed over the earth's surface. 
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GENUS VHALAKI6. 

Its glumes are two, membranaceous, equal, keeled and one 
flowered ; paleae coriaceous, shorter than tlie glumes and pii- 
besent at base ; flowers in compound spikes. 



— EBE1> CANARY GEASB. 

It has a round stem which is smooth and erect, with iive 
or six broad leavra of a lightish green, and rough on both 
aides. The central rib is prominent. It grows on wet ground, 
and attains a height of from two to seven feet. The ribbon 
grass is a variety of this species. The P. arundinacea is 
scarcely worth cultivating for its fodder; its yield, however, 
during the season ig quite large, but cattle are not tbnd of it, 
even when cut early and well cured. They oat it from ne- 
cessity, when nothing better is furnished them. It ranks low 
in the nutntive scale. Phalai-is canariensis is cultivated for 
its seed for the Canary bird. 



Its glwmes are from two to three flowered ; lateral florets 
imperfect, with one paleae, bearded ; intermediate florets per- 
fect, shorter than the latteral ones, paleae obtuse, pasiole 

CONTEACTED. 
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Sweet scented ver- 
\U / Qial grass. — (fig- 6) Its stem is erect, 
\f'^ * longh at the summit, leaves hairy, 
'' % i sheaths striate, pubescent at the 
, F throit. Glumes are acute, hairy and 

1^' ' membranaceous. Plowers in ap- 
L* / pleased panicles, root perennial, 
M/V grmis from twelve to fifteen inclics 
high—flowers in May and June, 

Tins grass owes all the importance 
which it possesses to its fragrance. 
It IS true, that it is an early grass ; 
iiid hence, may he eaten, still it is 
n it much relished. It appears, how- 
e% ei that it is consumed with the 
othei grasses among which it grows, 
and imparts to the milk of co*s a 
[■iLTnant taste, which is more partic- 
uKily given to the butter. 



I 1 IILrUM PBATENSE TIHOTHT, Oli HEEDS 

irASS OF NSW ENGLAND OATS-TAIL 

fEASS OF KEW ENGLAND. 

Ihe flowers are arranged in dense 
cylindrical spikes. It has two equal 
mucronate glumes, which are longer 
than the palefe's, they inckide two 
S truncate, boat shaped pale^, without 

awna. 

This species has an erect smooth 
stem, with fiat linear-lanceolate 
leaves, whose sheaths are longer 
than the joints ; ghimes equal, ciliate 
and hairy root fibrous, often balboos. 
(Pi''- 6.) Flowers in June and July, and grows 

best on moist lands. It grows to the height of two and a half 
feet. It was introduced into Maryland by Timothy Hanson, 
from whom it derived its name. This grass is difficult to 
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cultivate in all that part of the Soutliern States which is 
known aa the low country, or the whole of the Atlantic slope. 
The difficulty in its cultivation arises from the dry summers. 
In the months of August and September it dwindles away 
and finally dies out, even when protected hy many large 
shading trees and grown npon new bottoms. 

In mountainous ranges, however, it may he cultivated suc- 
ce^fully, and as itis one of the heat of grasses, it is worthy of 
the attention of fanners. It should also succeed in the higher 
grounds of the middle region. 

The soil Required for timothy, is one which is cool and moist, 
and composed of a vegetable mould, and a stifflsh base of clay. 
On dry upland it ilourishes well. On such situations it often 
yields two tons to the acre. It is not at all adapted to the 
sandy soil of tho Atlantic border. The seed may be sown at 
two seasons: in the fall, immediately after the sowing of 
wheat, or in March when the ground is in an open porous 
state from the effects of a frost. 

The quantity of seed required for an acre, is from a peck 
to twelve quarts. Some farmers sow only from four to six 
quarts. It yields in good seasons, from ton to fifteen bushels 
of seed to the acre, and has produced thirty, weighing 46 lbs. 
to the huahel, and it is worth one dollar and fifty cents per 
bushel. Timothy hay is preferred over all others, for horaes ; 
it is also a superior hay for working cattle in tho spring. 

As this species of gi-aas gives a large product, it will be in- 
ferred at once that it exhausts the soil— -especially where it is 
allowed to stand and ripen its seed. 

The time for cutting timothy is when it has fully blossom- 
ed. At this period it possesses a larger percentage of nutri- 
ment than when its seeds are ripening. When it has stood 
until tho seeds are ripe, the stem is hard and coarse, and is 
not relished so well for horses; besides, it is less imtritive, 
though many farmers affirm that it spends better and goes 
farther. Much seed may be saved from this hay, even if cut 
early, as all the seed does not ripen at the same time. 

The old practice in the New-England States, and which is 
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prevalent still to a great extent, is to sow timotiiy and clovei- 
seed together in stocking down, after wheat or oata. This 
practice, however, is less common, as it is evident from the 
period at which the two planta ripen, that one is too imma- 
ture, and if allowed to stand, the other has passed its prime. 
Clover is too early for timothy, and if the cutting is delayed 
till the timothy ia ready, the clover has gone to seed, and 
much of its foliage has dried too much to he of any value- 
its stalk alone remaining green and fresh. 

Wherever this grass ia wiahed to aucceod, it is highly ne- 
cessary that it should not be fed' too close in the fall, winter, 
or spring months. Hogs, if allowed to rnn in meadows 
where it is growing, will root-up and consume its bulbous, 
farinaceous toot, and thereby entirely destroy the crop. If 
cut very close to the ground, even in the northern States, it 
may suffer from a drought which frequently occurs about this 
time of the year ; and a week or two of dry, hot weather suc- 
ceeding immediately its removal from the field, is very liable 
to injure it. Although in a moist climate which prevails in 
mountainous regions generally, it is very easy to cultivate, 
yet these liabilities to fail from drouth are a drawback upon 
its valuo^though it is probably the best stock-grass which 
grows. 
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ALOPECUBUa PEATBiraiS— MEADOW FOXTAIL GRASS. — (Fig. 7.) 

Its blossoms are arranged in dense cyl- 
indrical spikes, qnite similar to the timo- 
thy, but may be distinguished from it 
bj having one pale^. Its stem is erect, 
smooth, and from two to tliree feet high. 
The spike is shorter than the spike of the 
phleum pratenso, and is also softer. 

This grass has received bnt Httle atten- 
tion in this countiy. It is esteemed in 
ingland, where it is a native, though it 
ndigenons to nearly erery country in 
Lnrope. This grass is specially adapted 
to pasturage, as it vegetates with great 
luxuriance, and starts up vigorously when 
eiten off by sheep or cattle. It produ- 
ces seed abundantly, and hence stocks 
it --elf ; moreover, it bears forcing and ir- 
ligation. It is late in arriving at matn- 
iit^^ierLuiring full three or four yeare 
to come to perfection — and hence is not 
\vl1I adipted to an alternate husbandry. 
In uni, oi two respects it is more valua- 
ble than timothy, as it yields a large af- 
ter math, whereas the timothy yields bnt 
a imall one, unless it is growing nnder 
tlie mont favorable eirenmstances. Mea- 
dow toxtail forms a good sward and hence, 
if I peimanent pasturage it is eminently 
id ipted 

This gnss too, is better adapted to gen- 
ei il cultivation than the timothy as it ear- 
1} glows lapidly, and thrives well on all 
soils, except on very dry sands. It, how- 
ever, thrives best on rich, moist, strong 
{FiQ. 7.} soils, and its nutritive matter increases 

in proportion to the strength of soil on which it is grown. It 
grows in the New England, the Middle States, Ohio and Ma- 
ryland and it is believed that it will grow well in the South- 



• ^. 
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ecu States, because it grows well in the warm climate of Italy. 
It flowers twice in the season, and the second crop exceeds 
the first. Sheep are fond of it, and when it is mixed with 
white clover, an acre it is said will yield an abundant pasturage 
for ten, even with their lambs. An acre, therefore, would 
grow grass for one cow. Loudon observes, that it affords 
more bulk of hay and more pasturage, than any other gi-asa. 
This remark, however, may be apphcable only to the ehmate. 
Another grass belonging to this genus, grows very generally 
in the South ; it ia the Pleating Foxtail, Alopecm-us genicu- 
latus. Its stem is ascending, but bent at the lower joints, 
forming knees, smooth and glabrous; the sheathe are shorter 
than the joints, and it has a panicle composed of cyhndrical 
spikes ; the glumes are pubescent, but tlie paleie are glabrous, 
with an awn at base. It grows from 12 to 18 inches high, 
and is common in the rice flelds. It may flower as early as 
March. It grows in water, upon which the upper part of the 
stem floats. It is not so much relished by stock as to encour- 
age its cultivation. Its early gi-owth furnishes green and fresli 
food when cattle need it the most, but still it is not sought for 
with avidity. 



§ 109. Spike]ets two flowered ; inferior flowers incomplete. 

Panicum has two unequal glumes, the lower veiy small ; 
the lower florets also, are usually staminiferous. Paleae con- 
cave, equal, beardless; seed coated with the paleae; flowei's 
in loose scattered panicles. 

I'ANIODM GERMASICUM. HTJNGAEIAN MILLET. 

The testimony which has come to hand respecting this 
species of millet as a fodder, is favorable, so far as southern 
cultivation is concerned, as it bears a drought well, and r 
vives speedily on the occurrence of rain, and is tolei'ably pr 
ductive on dry light soils. It becomes, however, luxuriant, 
only on soils which are well manured. 

The plant is leafy and remains gi'een until its teed are 
tui'ed. In France ita cultivation has become extended. As 
a green fodder, it is said to be relished by stock of all kinds. 

It is SQwn broadcast and cultivated li'^ e other kinds of mil- 



>y Google 



NOETH-OAEOLINA GEOLOGIOAL SURVEY. 



153 



!et, and comes to maturity in abont the same time. It waa 
introduced into this country through the Patent Office. 

PAHIOUM SAHQUINALie — COMMON CRAB GKASS. — (Fig, 8.) 
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It has a procumbent ,assurgent, geniculate stem, wluch rootr- 
at the jomts; the leaves are hairy, with spikes shorter than 
the joints. Spikes digitate, spreading, from 4 to 6. Annual, 
grows through the sninmer; common in cultivated fields. 
This grass, though hy no means so valuable as orchard grass 
oi" redtop, still as it grows Insunantly, and is moderately nu- 
tritious, it might justly be cultivated to a greater extent tiiari 
it is at present. Cattle, horses and mules eat it with consider- 
able relish here, and it is frequently saved for fodder. But as 
it is pulled up from the comlields, it is foul with sand and 
dii't, and its value probably diminished. It, however, cannot 
take the place of the better grasses. It grows from one to two 
feet high in waste places, in gardens, corn-fields and yards, 
and ia frequently a troublesome weed. 

The panicum (Oplismenns) crusgalli ia common about barns 
and waste places where the soil is rich, and some attempts 
have been made to cultivate it. It is rich and nutj'itious, and 
is relished tolerably well by stock, tliough it must be regarded 
as coarse fodder. There is no diiHculty in cultivating this 
gi'ass in this State, as it grows spontaneously in many places, 
and attains a height of 4 feet. It is better, and contains moi'e 
nutriment than the crab grass. Its ash is composed of: 



Plicapbote of iron, 
Phosplmte of lime, 
Phosphnfe of moeiia''iii, 



Cnrbonafe ot lime, 
Magneaia, 
Potosb, , 



One hundred parts of the plant, nearly dry, 
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Amount of inoi'ganic elements removed in a ton of liay, 
235 pounds. 

I'KIBE IV. STirACBAE. 

Spibelets one flowered ; inferior paleae awned ovarium stip- 
itate. This tribe contains only wild plants. 

TKIBB v.— AOROSTIDEAE. 

Spikelets one flowered. 

Agrostia ; glome naked and beardl^s ; two valved ; one 
flowered ; valves longer than the paleae ; paleas two, raem- 
branaeeous ; stigmas longitudinally hispid, 

AGKOSTIS VUIGAKIB. KED TOP FIHE TOF. DEW-GIiASS, HEHDS" 

GRAea, OF THE eOTITHEEN STATES. 

Spikelets one flowered, glume naked, beardless, 2 valved, 
valves longer than the paleae, paleae membranaceous. 

It grows erect, slender, with round smooth stems, wearing 
an oblong panicle ; the roots are creeping. This grass, with 
many others of the genus agrostia, has received the namei of 
tent-grass, by the English ; here it is always called herds-grass. 
Xt is one of the most common of the tield grasses, and is not 
BO particular inits selection of the soil in which to grow, as it 
is found growing spontaneously in wet and dry meadows, as 
well as Tipon the dry hill side. It is regarded as possessed at 
least of medium quahties. There is probably no well cured 
hay which spends better than red top, and it is relished by 
stock. 

The soil best suited to red top is one which is moderately 
moist. This grass is comparatively small, and hence does not 
yield so much hay to the acre, hot it forms a dense bottom, 
and if fed close, it makes an excellent pasturage ; if allowed 
to grow up to stalk, cattle do not crop the stems, or do not 
seem to relish them. Its average height is about 16 inches, 
but on rich soils it is twenty, and even thirty inches, and col- 
ored with a strong tinge of purple. On poor soile, it is found 
as low or short as six or eight inches, and is lighter colored. 
Some regard this dwarfed variety as distinct from the large rod 
top of rich soils, and it frequently goes under the name of 
fine top. 

It flowers here in June, and in Massachusetts in July, In 
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Btocting soils after oats, or corn, the red top forms an excel- 
lent addition for mixing with clover and timothy. As the 
timothy diminishes the red top takes its place, and particular- 
ly does it fill the places left by the red clover as it gi-adnally 
disappears. 

It forms a close or dense sward, or grows thicHy at bottom, 
and hence covei-s and protects the groimd when the timothy 
fails to grow in consequence of a continued drouth. This 
grass should also be more extensively cultivated in this State 
as it is evident on examining moist meadows, it grows very 
well, spontaneously and without much attention 

AGROeXIS ALBA— WHITE TOP. 

It has an erect, round, smooth, polished stem, which is sup- 
plied with four or five leaves, whose sheaths are ronghish and 
striate; joints numerous, from which roots are sent off when 
in contact with the gi'ound. It is distinguishable from red 
top by its rough sheaths and the large glome toothed only at 
the upper part. It grows in wet places. 

AGROSTIS DISPAE SOUTHERN EENT. 

The stem is large, erect and smooth, surmounted by a loose 
many flowered panicle, somewhat verticillate and pyramidal ; 
exterior glume largest. It is a native of the United States. 
It has been commended both in England and France, but is 
now discarded. The hay is rather coarse, but it yields a heavy 
crop on good sandy bottoms which are overflowed. It tillers 
oat and becomes strongly rooted in the soil, and hence, is a 
good pasture grass. It grows weh iri the low country of the 
South, where it appears to be at home. 

TRIBE VI— CHLORmE^. 

§ 111. Spihelets in unilateral spikes from 1 to many flow- 
ered, digitate or paniculate; rachis not articulated. It con- 
tains only wild grasses. 

TRIBE VJI-— AVENACEJ!. 

Spikelets two, to many flowered, panided ; the lower palesB 
hearing upon its back a bent or twisted awn. 
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AVlilNA— (oat.) 

Its glumes are from 2-7 flowered, longer than tlie florets ; 
palece biiid, toothed witli a twisted awn iipon the back. 

The common oat is susceptible of cultivation in high lati- 
tndes, where it is the most profitable grain. In warm climates 
bears a lighter grain. The stem of the oat is quite nutritious, 
and forms, with meal, an excellent feed for horses. 

The oat plant when sun-dried. 



, , 
















The ash of the 


straw 


, consists of 


Eorthy Hnd 
Curbona e 


flme 




sph«e 


Potash 
Sods. 
Supl c 
Clilorne 


,. 




6 



This analysis was calculated without carbonit! acid or or- 
ganic matter. These amounted to in carbonic acid 6.140 ; 
organic matter 2.400. 

In a ton of straw there will be removed from the soil in, 



The amount of ash in an unripe straw is greater than after 
it has ripened, which is undoubtedly owing to the transfer of 
matter from it to the grain. The ash of an unripe straw 
amounted to 3.15, "which calculated from a perfectly dry 
straw, amounts to 3,48. 
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The oat is an exhausting crop to soil, but for that rcaBon it 
should be widely cultivated where the climate suits it. It is 
for this reason that it is so valuable for food, both for man 
and beast. 

In this family we find the 






-WILD OAT <: 



-(fig. 8.) 




It liaa an erect piibeacent 
stem, and tubular pnbesoent 
leaves, with sheaths bearded at 
the throat. Glume usually six 
flowered, longer than the spite 
margins membranaceous. Pa- 
leae two; exterior one lanceo- 
late villous, the sides terminat- 
ing in two awna, with the spi- 
ral one upon the bacli. Com- 
mon in the middle country 
from Carolina to Georgia. 

It grows in dry sunny pas- 
tures, aud attains a height of 
twelve to eighteen inches. It 
is of but little value for pas- 
turage or hay. 
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«-MABS.-(fig.S.) 
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It has an erect, terete, glabrous etem, with setaceous leaves 
and a diffuse panicle, whose branches are somewhat verticil- 
late ; glumes nneqnal ; pale^ equal, exterior one pubescent 
at base, and bearing also an awn. The grain is oblong and 
emooth. It ftowera in Angust and September. Figure taken 
fram the grass when in fruit. In high di-y pastures, it gi-ows 
remarkably well, and is eaten freely by sheep. It is poor in 
nitrogen, and is worth nothing for cultivation. 

TEIBE Vm. FESTUCIKEAE. 

Spikelete two to many flowered ; panicles sometimes race- 
mose, and generally without awns. 

POA. — (meadow grass.) 
The poas have two glumes, and usually many flowered. 
Spikelets compressed ; paleae sometimes woolly at base; scales 
smootii ; panicle more or le^ branching or scattered. 



POA c 

Stem decumbent and compressed, ascending and surmount 
ed with a dense compressed panicle, somewhat onesided, and 
provided with short bluish green linear leaves. Spikelets 
flat ovate oblong, and from four to nine flowered, which are 
rather obtuse, and hairy below the keel. It rarely exceeds 
14 inches in height. It baa a creeping root and a geniculate 
stem, and much compressed, and nnder favorable conditions 
grows to the height of 17 or 18 inches. 

The blue gi'ass varies much in its appearance. On dry soils 
it grows in tufts with rigid culmlike or wiry stems ; it is also 
short, and has small compressed panicles, and the whole plant 
has a bluish green color. It is solid and heavy, and also te- 
naceous of life as might be suspected from its growth upon 
very dry knowles, and in wheat flelds is frequently regarded 
as a pest. It is, however, a very nutritious grass, and is eaten 
freely by stock. It is valuable as a pasture grass. 
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POA PEATBNBIS aPEAK-QBASS GKEEN MEADOW-GEASS— ^JONE- 

QltASe — KENTUCKY BLUE-GRASS.— (Fig. 11.) 

Stem smooth, erect, 
terete, surmounted "by a, 
ratlier spreading crowd- 
ed panicle, ■ and whoae 
Bpikelets are ovate, acute 
and crowded on the 
brancblets, from two to 
five flowered. Glumes 
unequal, sharply accu- 
niinate, lower palega £vo 
. nerved. 

This grass h a native 
of Europe, but has be- 
come extensively natu- 
ralized in the United 
I States, both north and 
j south. Ifc is particularly 
at home in some of the 
south-western States, as 
Kentucky and Tennes- 
see. It extends through 
the Atlantic States as 
far south as Charleston, 
where, according to El- 
liott, it grows to the 
height of 18 inches, 
where it also makes a 
fine winter grass, re- 
markable for its deep 
green color, and soft suc- 
culent leaves. It beai-s 
the summer heats in 
(FiH. 11.) close, rich soils, and 

wants only size to render it one of the most valuable acquisi- 
tions to the farmer. It is perennial, and hence deserves the 
special attention of the southern planter, aa there ia a great 
12 
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want of good perennial pasture grass. Nor is Ihero the least 
donbt but that it can be generally cultivated in the eastern 
and midland counties of the State. As for the western coun- 
ties, no farther proof is required than what is already known 
of ita ability to thrive there. This grass continues green and 
fresh in Western New York, frequently as late as December, 
it is probable, therefore, that in a large portion of Weeteni 
Carolina, it wilt continue growing most of the winter. Al- 
though it continues to grow during a long period, yet it sends 
up its spike of flowers but once in the year, which, in this 
climate is from about the first of June to July. It continues 
afterward to spread at the bottom an^ furnish a thick mat or 
growth of leaves. It, therefore, makes a good turf. It is not 
so particular in its selection of soilsasitgi'owson dryknowles 
as well as moist places. But still it flourished best in a good 
soil, but here it is impwtant to obtain a grasa which will en- 
dure a drought and grow on poorish soils. 

The produce is ordinarily small, but it is of a fine qnahty. 
For lawns and door yai'ds, it is probably better adapted tlian 
any grass in cultivation. One of the difficulties it has to eon- 
tend with in this State is its consumption by the hog. This 
would not be so formidable to siirmount if it attained perfec- 
tion at an earlier period, I'equii'ing two or three yeara to get 
perfectly set. 

As it requires time to attain perfection, it is wot well adap- 
ted to an alternate system of husbandry, or when land is to- 
be ploughed eveiy two or three years. Shaded pastures fur- 
nish the best examples of thia grass in Kentucky where it 
ripens its seed about tlie tenth of Xune. In August it takes 
another Tigorous shoot and continues to grow till stopped by 
the cold of winter. When it dries up in the drought of sum- 
mer, it is still nulritious. It continues to furnish nnder the 
snow pasturage for mules, hoi-ses aisd sheep. 

If designed for hay, it shonld be cut iate in flower, and if 
mixed Willi clover, the yield will be at least midling in quan- 
Sity. It is eaten and relished by all kinds of stock. It seems, 
however, to flourish best on what are called limestone soils, 
similar to thoee of the Kentucky limestone belt. It is main- 
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tained by several writei-s that the June gi'ass is deficient in 
nutritive properties, that it is far inferior to timothy; yet 
cattle do fatten upon it, and so far as observation goes, the 
cattle that are raised and prepared for market in Kentucky, 
ai-e equal to any grass-fed animals seen in market. Prof. 
Way, whose analysis of this grass, have led to the unfa- 
vorable opinions respecting its deficiency in flesh-forming 
elements, may have analyzed specimens, which, growing in 
England, may not have been aa nutritive as those commonly 
growing in our climate. It is certain that the composition of 
plants are very variable imder different circumstances, s<]il8, 
etc. ; variable also at the different periods of growth. 

In Kentucky farmers sow in September or February. Soms 
prefer a late winter or early spring sowing to save the tender 
plant from frost. It is sown both in open ground and wood- 
land. If sown in w^oodland it should not be grazed until it 
matures seed. Tlie seed is often mixed with timothy and 
clover, and half a bushel of the seed of June grass is sui^- 
cient for an acre. By mixing, the field may be fed at an 
earlier day. Ultimately, the June grass takes full possession 
of the field. 

POA TEIVIAI.ia. KOUGH MEABOW GKASS. 

Stem or cnlm somewhat scabrous; leaves smooth; narrow 
with scabrous sheatlis ; panicle ecjual and diffuse, somewhat 
verticillate. Spikelets three to four flowered; glumes une- 
qual ; scabrous at the apex; lower paleae obtuse; pubescent 
at base ; culm from two to three feet high. 

In England this grass is highly esteemed, and according to 
the opinion of Mr. Cui'tis, an English writer, it is one of the 
most valuable, both for hay and pasturage. In this country, 
liowever, it does not stand so high in tlie estimation of agri- 
culturists, but it is probable that it iias not been so fairly 
tested as the blue grass. Mr. Sinclair reconnnends it, and 
says of it rbat it 13 superior in produce to many other grasses ; 
it is nutritive, and oxen, horses and sheep exhibit a marked 
partiality for it. It grows vigorously only on moist situations ; 
when upon dry pastures it is only inconsidera!j!e in quiiiitity. 
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rie, (Sinclair,) remarks that it ahonld be mixed with other 
grasses, ■when it will nearly double itself, which is in conse- 
quence of being partially sheltered. Where spots in pastures 
are closely eaten down it will be found the places were occu- 
pied with this grass, proving thereby tlio' fondnesa of stock 
for it. It is not bo widely diffused as the June grass, but it is 
found in Kentucky, from which it may be distinguished by 
its rough sheaths. It has a fibrous root and is an annual. It 
should be cut when in seed. It baa more nutriment in its 
aftermath than wlien cut in seed. In a specimen which 1 
iinbraitted to analysis, I found : 



Water, 77.31 



This was cut the 8th of June, was thirty inches high, and 
ii) liowers, having attached its radical leaves. 

Another species which was younger and cut May 13, just 
heading out, gave : 

Water, S1.5(i'l 

i)rj matter, 13.486 

Ash, S.267 

Another, at about the same stage of growth, cut May yu, 
s^ave ; 



Thf; analysis, however, was confined to the stalk; the I 
uf the stalk gave: 

Water, 75.50 

DrymMev 'Zl.oO 



lu three trials tor the quantity of ash in plants growing in 
Iiis countrj' the quantity exceeds tliat obtained from the 
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plant growing in the climate of England. Prof. Way ob- 
tained ash 1.95. The June gi'asa contains, according to Frof. 
Way: 

Allujninous or flesh forming elements, 10.35 

Paltj matters 3-fiS 

Heat produ^ng elements, oonaistiug of stArcb, sugnr 

and gum, 43.0S 

Woody fibre, 38.03 

Mineral matter, or ash S.9* 

The latter is calculated from the dry substance. The ash of 
the June grass which I submitted to analysis, gave : 



Earthy and alkal e pLosphales 14 960 

Gstbotiate of lime 3 54:Q 

Potash l'iC24 

gnda 68 S 

Magnesia, 1 996 

faulphuno ac d 00 

Chlorme et 



The plants were selected from well made hay. 
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POA 8EKOTINA 1,A.TK PIXJWERING MEADOW-GKABE 

TOP FOWL MEADOW.' — (Fig. 12.) 




ttteiji and leaves anjooth. Panicle elongated diifiiso, branch- 
es in fives or sixes ■wliorled, Spikelets ovate, accnminate 
three to four flowered, tinged with yellow at the apex ; gliimew 
long, lanceolate, very acute ; paleae lanceolate, rather ohtuse 
and pubescent at base. 

The leaves are 2.63 lines wide, and 4 or 5 inches long ; root, 
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perennia!. Flowei-a in July. Elpeos about the iirst of Au 
gust, and becomea drooping. 

It grows best in moist places or meadows, and yielda abun- 
dantly. Its hay is excellent; sheep and other stock eat it 
with avidity and thrive, especially if mixed with clover. It 
is highly esteemed in Enrope. It grows well in the south- 
western States. Some think it superior to Timothy as its 
culms are more tender. 

It grows in all parts of New England and New York, and 
is esteemed by all for its qualities. It is quite productive. 
It grows three feet high, and is liable to lodge or fall down in 
consequence of its slender atalk. 

There is no doubt this fine grass may be cultivated in tlie 
low rich grounds of the eastern counties, particularly in parts 
■of Hyde county. 

The genus Poa contains a large number of species which 
inhabit woods and woody places, or high and mountainous 
regions. Although known to be relisJied and eateu by cattle, 
they do not yield enough to make it an object to iutroduce 
them into the cultivated fields. Thus, the Poa nemoralis, 
wood meadow grass, is a good grass so far as its properties 
are concerned. It has been recommended for cultivation by 
Sinclair, who remarks that, although the produce is inconsid- 
erable, yet its early growth in the spring, and its remarkably 
fine succulent herbage, recommend it for admission into cinn- 
pany with others which form good pasture grasses. For hay 
it is not recommended as its yield would be too inconsideraba 
to deserve attcBtion. It flowers early in May, 
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L NEEVATA. (Fig. 13.)— MEADOW 8FEAS GEASS—- FOWL 

f SOMH FAEMEEf.-— BEKVBD MANNA GEABB, 




{Fio. 13.) 

The stem is slightly compressed — bears an open or spread- 
ing panicle, with small ovate, oblong and green epikeleta — 
leaves in two rows, and rough, and gi-ows irom two to three 
feet high. 

This American gr^s is highly nutritive. The ripening of 
the seed does not diminish the nutritive value of the stem and 
leaves. It is hardy, grows best in most places. It is eaten 
by cattle both in summer and winter, but is more relished in 
the latter than in the former season. 
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FESTTIOA. 

Glumes two, unequal, many flowered. Palete two Sauceo- 
late ; outer one accnminate, or awned. Pauicle usually com- 
pound. 

FESTUCA OVINA — SHEEP FESCUE.— (Fig. 14.) 

Stem slender, sunn oun ted by 
small panicale, with spikelets from 
two to six flowered ; awn ineonsid- 
ei-able ; leaves, bristle shaped, red- 
dish or greenish. It gi'ows from 6 
to 10 inches high, in dense peren- 
nial rooted tufts. It flowera in June 
and July ; gi-ows in dry pastnres, 
and makes an excellent pasturage 
for sheep. 



FESTUCA PKATENStS MEADOW EESCUB. 

(Fig. 15.) ^ 
Its panicle is branching, nearly 
erect, slightly one-sided, and with 
linear spikeleta, and with from five 
to ten cylindrical fiowei's ; color of 
the leaTes of a glossy green, lower 
ones broad and pointed and with 
ronghish edges, root creeping per- 
ennial. Flowers early in June. It 
gi-ows in rather wet open groonds 
to the height of two or three feet. 

The q^ualities of this grass giveit a 
tolerable high rank among the pas- 
ture grasses. It has long tender 
leaves, which are relished by cattle. 
It sometimes forms a good turf in 
old pastures, "When sown, it should 
be mixed with orchard grass, June 
grass, or common spear-grass. 

.) The figure was taken from a spe- 

maturity, and past flowering. 




cimen near ii 
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-SLENDER- Sl'IK- 
ED FESCUE. 

Stem erect, slender; spikeleta 
acute, close pressed, rather 
crowded, and from ten to twelve 
in number. It grows in moist 
meadows in smali tufts, root per- 
ennial. It is a nutritive graaa, 
and wonld form good pastures, 
but it ia too rare to be ranked 
among those worth cultivating. 

The fescue grasses are com- 
mon in most meadows, and occu- 
py shady as well as sunny places ; 
among tlie most valuable and 
common of the tribe, is the Festu- 
ca pratensis. Its stem is round 
and smooth, and from 2 to 3 feet 
high, with creeping roots, and 
surmounted by an erect branch- 
ed panicle, and somewhat one- 
sided ; spikelets linear, with from 
five to ten flowers. The leaves 
are long glossy gi-een striated, 
and have rough edges. 

Flowers in June and gi-owp 
in moist pastures. It ripons its 
seeds early, and hence takes pos- 
session of the ground before oth- 
er grasses are matured. It is a 
nutritive plant, growing in stifl' 
moist soils, and in shaded places. 
Darby doea not speak of it as a 
southern grass. 



Grlumes two, many flowered, and shorter than the florets ; 
florets imbricate in two rows ; lower palere cordate emargin- 
ate, and sometimes armed with an awn below the summit ; 
scales ovate smooth. 
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BEC AIJK ITS — CHIB8CHE AT. 




■(Fig. 16.) 

Stem glabrous, erect, 
swollen at the joints, leaves 
ciliate, pubescent on the 
upper surface. Panicle 
branching erect or nod- 
ding ; spikelets compressed 
oblong ovate, florets about 
10 longer than the bristles. 

The remarkable views 
which are entertained of 
this plant, excuse the no- 
tice of this worthless grass 
in this place. It has been 
a common opinion with a 
very large proportion of 
farmers, that wheat chan- 
ges into chess, the grass 
under consideration. This 
has fre(iuently been, in 
one sense, favored by the 
fact that when wheat has 
been winter-killed, chess 
has sprung up in its place, 
therefore, to those who 
have not been careful ob- 
servers, it has seemed that 
the wheat itself has un- 
dergone the change which 
they maintain ; usually, 
this view seems rational, 
because chess has not been 
observed by them in this 
particular place in former 
times. Notwithstanding 
this apparent support to 
the doctrine, it only re- 
quires agood eye to detect 
chess in almost any corner 
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of a cultivated field, and if it has not appeared before on a 
particular spot, it has probably been owing to tlie fact that it 
has been ocuupied by other plants and grasses which ex- 
clude it. 

Facts, when properly ascertained and sifted, never sustain 
the doctrine of a change of one species to another. There is 
in natni'e no trans mntation of the kind. Northern Indian com 
after growing in the south for a few years, assumes the habits 
and appearance of southern com, which is a thing quite dif- 
ferent from the one under consideration, the change of one 
species into another. Chess, though it possesses some nutri- 
pient, yet it ig too low to encourage its propagation. It is 
rather a pest which should not be allowed to mature seed, 
and thereby propagate itself among the valuable grains and 
grasses. It is an annual grass, but if cut early, will spring iip 
and propagate itself the succeeding year. 
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COCKSiXJOl GKASS, OKCHARD GRASS, WACITLIS GI/)MEKATA. 

(Fig. 17.) 

Flowers in denae tufts or 
spikelets, crowded in clusters, 
one-sided, with a dens branch- 
ing panicle at top. It grows 
erect and attains a height of 
three feet ; not perennial ; it 
is a native of Europe, but has 
been naturalized in many 
parts of this country, and El- 
liott says that it has become 
naturalized on James Island, 
near Charleston, South-Caro- 
lina. This being the case, fur- 
nishes sufficient evidence that 
it is an important grass for the 
South. 

The orchard grass is very 
widely distributed. It is well 
known in tlie north of Afnca, 
Europe, Asia and America. 
It is said that it was introduced 
into England from Virginia, 
where it now forms one of the 
most common graces of Eng- 
lish pastures, is highly es- 
teemed among cattle feedera, 
being exceedingly palatable 
to slock of all kinds. 

This grass is worthy of cul- 
ture from its rapid growth, 
luxuriant aftermath, and its 
endurance of close cropping, 
and when fed down closely it 
recovers in a shorter time than 
any other grass under culti- 
vation. It forms an excellent 
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grass for mixing witli clover; it is free from tlie objection 
which apphes to the case of timothy, as it reaches its mature 
state about the same time aa clover. Hence, it will be per- 
ceived that it ia an earlier grass. The time for cutting it for 
winter food is when it has blossomed. If delayed until the 
seeds have ripened, it is far less valuable, as it loses at this 
stage its juiciness, Tliick tufts of it form in pasture lands, 
when it is not fed close. As it regards resistance of drouth, 
it ia well known that it bears it well, in which respect it is 
quite unlike the timothy. Good observers declare that it 
produces more pasturage than any other grass. On this point 
th(! opinion of the late Judge Buel, of Albany, coincided with 
other eminent agriculturists, and all agree in two other im- 
portant points, viz : that it should be kept fed close and that 
when it has had only five or six days to recover, itacquii-es a 
good bite for cattle. Tliese points give it a preference again 
over timothy. Sheep are more fond of it than any other 
grass. It is less exhausting to tlie soil than many other nu- 
tritive grasses, which arises from the lightness and small 
amount of seed which it produces. A bushel of seed weighs 
onlj' twelve or fourteen pounds. TJiis grass is but little culti- 
vated in New England, probably from the preference given 
to timothy and red top, which is rather remarkable, seeingso 
much hay and pasturage ie required. One of the finest fields 
of grass the writer ever saw was upon the plantation of Ool. 
Capron, at the Laurel. Orchard grass, when sown spar- 
ingly and upon uneven ground, is disposed to grow in tus- 
socks. This fault may be remedied by preiiaring the ground 
properly and sowing a snflicieut qiiantityy of seed. This 
grass, Jiowever, should not be cultivated by itself, unless it is 
wished to grow it for seed. The celebrated Sinclair gives a 
ibrmula for the formation of a crop for pasturage. He mixed 
the seeds of certain gi-asses in the following proportions : 

Doctylis ftlomeiiafft, i pecks, 

Pestiica pratensia, S do. 

Timothy. K d". 

Piorin. or sgrostiB sloionifern, 1 do. 

HoleuB arenaceuB, 2 ilo. 

LoliuQi perenne, S Jo. 
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Poterinm aonguisorba, (buniet) 2 peckn. 

TrifoUum pralonse, red olovor, . , , 6 )bs. 

" repens, wliite dover, B do. 

This mixture was regarded as suSieient for an acre, AVe 
see in this prescription a love for variety and an excessive 
amount of seed. As pasturage is one of the great desiderata 
in this State, and as this grass stands dry weather remarkably 
well, it will probably be one of the moat important measures 
in husbandry to encourage its cultivation. Whether it can 
be shown hereafter that it will give as much profit per ac^ 
as has been reported for a field near Rochester, N. Y., can 
only be determined by experiment. The profits reported as 
having been reared from one and a quarter aerea of ground 
were given in the Genesee Farmer, Yol. V, p. 245 : 

There were oWaiiiea ir bualiels of seed, 12 per bushel |3i 00 

Yielding, also, a Ions of hnj, JIO per ton, 20 00 

for the first crop. 
There wore obtained 1^ 'mis furtheaecDnd crop, Ifl 00 

AilAiimling to $C9 00 

Expense for gathering crops ; 

CuttiD)( and sbociiuig seed, ons hand half a d&j, U o(j 

Threshing 1 On 

Cutting stnble, 1 on 

>[aliiug the same into hay and OTeibauling 1 uu 

Catting and making hay of the saoond crop, ' in 

tntereat on the value of laud, 4 ^.T 

SIO 67 
Dedncted from sales, leaTes a nett gain of , 5S IS 

To save the seed properly requires the skill of a good erad- 
ler, who cuts the tops and ties them in bundles to dry in the 
lield for eight or ten days. They should be hauled into the 
barns aud threshed immediately with a flaih If there is a 
large quantity of seed it should be still allowed to dry upon 
the floor, as when retaining moisture it is apt to heat in tlie 
lieap, when the vitality of the seed ia destroyed. Tlie seed, 
as above stated, ia very light. If sown with clover, tine 
bushel of orchard gi-aas to ten quarts of clover seed makes 
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the proper preparation per acre. If sown alone, two biisbeb 
are required. For pasturage alone, a mixture of the white 
clover will form an excellent addition. "Whatever opiniona 
may prevail with respect to the cultivation of the grasses in 
the eastern part of the State, or even the middle, there can 
be bnt little doubt, that when the attempt is made to intro- 
duce a more extended pasturage, this grass will have the 
preference over many others. 
The analysis of the ash of the orchard gave. Prof. "Way : 



Phospho c s{;id 

&iilpliur cad 

CorbOD c ac (1 

Lme 

Magnes a. 

Per OS de ol rou 

Potash 

Chlor ds of p tais um 1 

Chlor le sod u-n 

Percentage of ash furn al ed by the dry pla 

The nutritive value of this grass is exhibited i: 
ng analysis of Prof. Way : 

Water, J 

Albuniiioua matter, (flesh (bcming,) 

Faltj matterB, 

Starch gum sugar, (heat pvoducinfc bodies,) ] 

Woody Hbre, ■ 



—WILD EYE. 

it has two or more spikelets at the joints of the rachis, and la 
from 3 to 9 flowered. Glume 2, nearly equal, sometimes 
wanting ; lower paleae entire with a short awn ; — upper one 
bifid. Scales ovate hairy. 

ELYMUS ABENAEIUS. UPRIGHT SEA LIME GRASS. 

Stem erect, round, smooth from two to five feet high, and 
bearing sessile spikelets ; leaves long, narrow, rolled inward, 
and rough on the inner surface ; root, long, perennial and 
creeping. 
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Resembles beacli grass in its mode of growth ; it is also « 
valuable grass for eoniining blowing sands. 

In England it is called the sugar cane, from tlie ijuantity 
of sugar in its stem. 

The E. virginicns, (wild rye,) E. canadensis, (Canadian 
lyme grass,) E, striatns (slender, liaiiy lyme grass,) grow along 
the banks of rivers and streams, but they are of uo special 
value for cultivation. 



r.Ol.TDM, 

Spikelets raany flowered, solitary on each point of s 
tinaous rachis, placed edgewise. 



[ PEEENNK. 

Stem erect, smooth, leaves flat, acute, smooth on the onter 
surface, roughish on the inner, glurae shorter than the spike, 
flowers from six to nine, awnlese. Flowei-s eavly in June. 
From 15 to 24 inches high. Root perennial, creeping. 

This is regarded as valuable grass both in England and 
France. It ia relished by stock previously to its blossoming, 
afterwards it becomes hard and less palatable. 

It is not equal to the orchard grass in any respect, but at 
the same time it must be admitted that it could not have stood 
its ground so long in England and France unless its merits are 
considerable. It ia doubtful whether it can be cultivated in 
this State with profit. It seems to attain perfection in a more 
humid climate than ours. 

LOLima rrALicuM — Italian kye-gkass. 
It is inferior to our best gj-ass, as timothy," orchard-grass, 
blue-grass, etc. In some points of view, however, it ia supe- 
rior to them, as it may be cut several times, when sown npoii 
moist rich land. It grows luxuriantly, and for soiling cattle 
it is ail excellent addition to our grasses, as it beai-s cutting 
well. Its actual value to us, however, is still to be determii;- 
«d bj fartlier experiments. 
13 
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T.Or.IUM MtlLTIFLOBtfM — MANY-ITOWKKED nAKNEL. 

This grass is so little known in this country, that it may &e 
passed over without remark. 

TKITICUM ^WHEAT. ■ 

Flowere in spikes ; Bpikelets imbricate sessile ; ^ flowered. 
Glume two, nearly equal opposite; paJete lanceolate j the 
lower concave acaminate awned ; scales two ciliate. 

Wheat ia supposed to have been indigenous to Central or 
South-western Asia. It ia known to have been cultivated 
from the earliest times. 

Like the Indian corn its varieties are numerous, amsanting 
at the present time to about SOO, which are known to be un- 
der cultivation. 

The characters of these vai-ieties are essentially the same. 
The modifications affecting merely its appendages without ex- 
tending to its essential characteristics. The character of the 
soil influences the value of the grain , rt is always richer and 
better on rich substantial soils. When grown upon those 
which abound in vegetable matter its grain is light. 



~SWITCH-GK AS S DOS-QH ASS 

DUTCH-GRASS — QUACK-GEASS. 

It has an erect stem, with smooth joints, two upper most 
remote; spikelets close pressed, leaves acute, upper one 
broadest ; sheaths striated, roots ci'eeping extensively. Inti^- 
duced from Europe ; flowers in June. 

This grass is cut in blossom, — is relished by cattle, and 
makes a nutritious hay. In gardens and other cultivated 
grounds it becomes a great pest, from the difficxdty of eradi- 
cating it. Its roots are short-jointed, and send out fibres from 
all of them, in consequence of which it grows and maintains 
itself when a single joint remains, besides it ia tenacious of 
life, and does not readily die when left upon the earth's sur- 
face. 

This grass cut in May 13, gave. 
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A Becond speciraen from the same bed, cut, June, 8, gave, 

Wakr. 77.S74 

Dry matter, 22.(52(5 

Asb, 2,073 

As this grass approaclies maturity, its inorganic matter de- 
ci-eases and its woody fibre increases. A third specimen ta- 
ken when in full blossom, gave, 

Water, e8.50 

Drj matter, 30.50 



A.n a ly of tl h f J 



T! e sam hi ge take pla entlell mieene These 
oxpe ents 1 a e an np tint bea ^^ on the t me they 
should be cut for hay. It is well Imown that atocb relish gras.* 
and hay while it is succulent and juicy. After the woody 
fibre is largely formed it is less palatable and more diflicult to 
masticate ; besides, it wears the teeth more, and less nutn- 
ment is taken into the system. 

CYNOStTKUS CBI8TATU8 — CKESTED DOG's-TAIL. 

ItB stems are about one foot high, stiff and smooth, provided 
with fibrous perennial root, more or less tufted. Tte stem being 
hard and wiry, cattle nstially refuse to eat it. In dry eheoi) 
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pastures, it is moro valuable as a permanent gi-ase. Its stens 
is used in the manufacture of straw plait. 

The common broom-sedge ie another gyasa wliose stem and 
leaves become hard and wiry with age, and still more unfit 
for food for cattle than any of the precoding. It takes posses- 
sion of old and worn out lielda, and impai'ta to them a look 
of barrenness, which, in many instances, they do not deserve, 
l^lattle eat ihis grass only in the spring, when it firat springe 
lip, and when it is comparatively tender. Although almost 
worthless for fodder vrhen mature, it is still better for the 
ground to be covered and protected by this grass than to be 
naked and exposed to the heat of the sun and the action of 
rains. This grasa has but a small proportion ot nutrient mat- 
ter ; at the same time the consideration how fields should be 
treated when covered with it, is worth a moment's considera- 
tion. "When such a field is to be ploughed for a crop of wheat, 
it in important to lay it under while it is still green, or beiore 
it has reached its full maturity. At thia period it is more 
valnable as a fertilizer; the proportion of ailcx in the stem 
being relatively less and the more valuable elements are 
greater. When mature, it contains about 72 per cent, of sil- 
ica, and only 8 per cent, of the phosphates of iime and mag-' 
neaia. The only grass which approaches thia in its mature 
state in the proportion of silica, is the Italian rye-grass, which 
coniJiina 60 per cent. In burning off a crop of broom-grass, 
a large proportion of this silica becomes insoluble. Hence it 
3honld be ploughed under when well grown, when all its nu- 
tritive elements are in the best condition to aid tlie growth of 
the succeeding crop. 
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CIIAPTEE XIII. 

Red cloverbelongslo the LegummoESe— Organic constitution — Oomposifion 
of its ash — Differs in composition from tiie gnoses — Failures in its culti- 
vation — For a green crop — Lucerne— Sanfoin. 

§ 113. In the northern and western sections of the United 
States the red clover, though not a grass, is now regarded as 
one of the important resoiircoa of husbandry. It forma of it- 
self an excellent food for cattle. It is one of the most speedy 
and effectual means by which eoils may be brought to pro- 
duce remanerating crops. It is therefore botli a nutriment 
dii'ect for cattle, and a fertilizer for the cereals. It is in vir- 
tue of its rapid growth, large herbage and roots that it occn- 
pies a place in husbandry so important; besides, it derives no 
inconsiderable part of its substance from the air. In the nat- 
ural classification, it belongs to the family legumiiwsm^ or the 
isame family as the bean and pea. Its common name, clover, 
is most in nae. It is sometimes designated by tlie term i/pefoit, 
three leaved. 

It scarcely requires a description, as it is known by every 
farmer and planter. Its stem is inclined to be prostrate or 
ascending, and the leaves are oval, and stand in threes at thfi 
termination of the stem. 

The red clover, after many years cultivation, has developed 
a number of varieties. One of these varieties is biennial and 
another is perennial, and like many other biennials which has 
become so in other families of plants, it frequently lasts 
three or four yeare, provided it is not suffered to go to seed. 

Clover is a very easy plant to cultivate in a cool, moist cli- 
mate. In one similar to North Carolina, which, perhaps, is 
more subject to droughts than New England or New York, it 
is more difficult. This arises from the tenderness of the young 
plant. In its early stage, if exposed to a burning sun, it dies. 
But it is not difficult to protect beneath the shade of another 
plant, and thereby save it from perishing. 

Clover is a nutritious fodder, and cattle and horses are veiv 
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fond of it. But as it freqnently grows very rank, it is not 
perfectly cured, and in a green state it moulds. If fed to a 
horse in tliis condition, which is at all inclined to the heaves, 
it will certainly produce it. 

As a nutriment, clover takes rank with the hest oi'grasseft. 
According to Prof, "Way, red clover contains, 



Fatty matters, (19 

Woodj fibre, 3.76 

Clover is a lime plant, but tbia element increases with its 
Rgo, In the young plant the proportion is much smaller tlian 
ia the old. Thus : 



Phospliatea of In 
Carbonate of liu 
Magnesia 



Tiie upper part of the stem, with the leaves and heads, gave 
% composition varying from the above, thus : 



Phosphales 
Potash, . 



Ii"ram the foregoing analysis it will be perceived that clover 
differs in composition from the grasses. It contains only a 
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small per centage of silica ; and hence, cattle and boi'sea mas- 
ticate it easily. Two elements exist in large proportions, lime 
and potasli; and hence, it must exhaust a soil as much ae 
timothy or any of the best grasses. For this reason, clover 
makes an excellent green ci'op to precede wheat. Ifs large 
roots loosen and open the soil, and supply by their decay a 
large amount of fertilizing matter. 

I have already remarked that clover has not succeeded well 
in this State. In many instance it has not come up, and in 
othere it has died out. In some instances it has not been dif- 
ficult to assign a reason for its failure. Where it has failed to 
grow, I found on en-quirythatitliad been ploughed in ; buried 
too deep. The seed, in these cases, was not in fault. Clover 
requires only a shallow covering, and especially if tlie roller 
ie employed, good seed wiU come np. In other cases, after 
it had come up, the planter allowed his pigs to Lave the ben- 
efit of the young and growing plant. It was, therefore, fed 
or crushed out. In other cases it was sown at the wrong time 
and was exposed without protection to the sun-rays. 

In nine cases out often, a good stand may be secured un- 
der the right system of culture. All those causes of failure 
which I have named must of couree be avoided, and in this 
climate it will not do to allow eatlJe .and hogs to feed upon it 
until it is half grown, or has acquired a strong root 

Tor a green crop to be disposed of as a fertilizer, clover lias 
one advantage over the pea; from the former, a good crop of 
hay may be obtained, and at the same time its stnbbie and 
root ploughed in. The latter, if taken off for fodder leaves on 
the ground only a small remnant of fertilizing matter. But if 
the whole pea is allowed to remain, it is more valaable than 
clover, and is better adapted to this climate, and hence requires 
mucli less care in its cultivation. 

White clover is a more hardy plant than the red, but being 
much smaller, it is not useful for wintei fodder. Por fine pas- 
tures it is one of the beet of plants, though cattle do not relish 
it quite as well as we have reason to expect from its sweetness 
and tenderness ; yet, is eaten freely by sheep, and the meat, 
whether of cattle or sheep, is of a fine quality. It is also j'e- 
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liebed by swine. Its root being creeping, it spreads far and 
wide, and makes a durable pasture, wbicb bears close feeding 
remarkably well. Butter and cheese made from the milk of 
cows whose pastures are dotted with the white clover, is su- 
perior to any other, all things being eqoal. 

White clover contains, when fresh and healtbj. 



In one ton of clover there are 234.08 lbs. of inorganic mat- 
ter. Tlie ash I found composed of 



The white clover differs from the red in the composition of 
its ash in containing a much larger amoniit of silica. It may 
tnrn out that the foregoing determination is erroneous or is 
too large. It may be accounted for, perhaps, by supposing 
that fine sand adhered to the stem and leaves. 

LUCBENE— (mEDICAGO eATIVA.) 

§ 114. This plant belongs also to the legnminosa) or pea 
tribe. It is an inhabitant of a warmer climate than red clo- 
ver. It has been cultivated for fodder or the food of cattle 
for twenty-three centuries. 

Lncerne requires a soil especially adapted to it ; it is not 
therefore so easily cultivated as clover. It requires a tolera- 
bly rich soil, and one that is mellow and permits its roots to 
penetrate deeply. A light sandy soil does not suit it, neither 
does a stiff subsoil which retains moisture strongly, or is ira- 
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pervious. A fair proportion of sand, c!ay and vegetable mould 
will be found a suitable mixiiire for the growth of lucerne. 
The climate of N"orlh Carolioa is welt adapted to its cultiva- 
tion. It wonld undoubtedly grow well and vigorously on 
many of the pocosin soils, whose composition is similar to that 
of Hyde county, tliongli probably a better drainage may be 
required. Still, a soil so well adapted to Indian corn may be 
expected to growlncerne equally well. It sends down along 
tap root, provided with many fibrous oif-shoots, which imbibe 
nutriment from a wide area. Hence its vigor, when well 
located, and tlio great amount of food it furnishes. Lucerne 
continues to produce good crops from 5 to 10 yeara in suc- 
cession. Hence its value; when once thoroughly rooted or 
set, it is aa permanent as the best pasture lands. It would 
seem, if we reason from the effects of the cultivation of other 
plants, that after 10 yeara cropping the soil would be perfect- 
ly exhausted. This is not the case, for it is said to render-the 
soil richer. This is going too far. For though leguminous 
plants denve a large portion of their solid matter from the 
atmosphere, yet the inorganic matter comes from the soil, and 
just as much of it aa is removed from the tield, just so mnch 
also is the land impoverished. The reason of the anomaly 
claimed for lucerne, is, that it penetrates much deeper than 
other plants and takes its food from a much greater space. 

The best time for cutting lucerne is just before it blossoms. 
If cut before this period it is too watery to dry and cure well; 
if later or after blossoming it is too woody and contains less 
nutriment. This is probably one of the best plants for soiling 
cattle. When cut it sprouts vigorously again, and in a climate 
lifee that of North Carolina, it seems to be the plant which 
may be relied upon to stand the sun and drought, and at the 
same time furnish a forage superior, if any thing, to the red 
clover. The seed of lucerne are yellow, and if good, glossy 
and heavy. The first year it should not be cut too close nor 
a large amount of forage expected from it. Time should be 
given for it to take deep root, Tlie second year it begins to 
pay and may be relied npsn for several succeeding years. It 
should be sown early in spring. 
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According to Prof. Way, the proximate elements of lucerne 
are as follows : 



Albuminous matter, ZM 

Pfiity do 0,82 

Heat-producirg niatl«r, Irt,32 

Woody fibre, 8.74 



When the plant is dried in a water bath at 213° Fah., tha 
albTirninons matter amounts to 12.1Q, and the li cat-producing 
to 18.62 per cent. The albiiminoua matter or fiesh-forming 
elements of the Kentucky blue-grass ai-e 10.35, and its heat- 
prod oeing matter to 43.06. It ia therefore superior in flesh- 
forming elements to this favorite grass. 

SAHirOIH — (lIEDYSAKtTM ONOEEYCHIS.) 

1 115, Like the clovers and lucerne, sanfoin ia a legumi- 
nous plant, but differs from the latter in many irapovfant par- 
ticulai's. It has many long leafy stems. The leaflets are 
smooth and pinnate, or in pairs, rather oblong and pointed, 
and slightlj' hairy on the under side. Flower stalks are ter- 
minal and extend above tJie leaf stalks, and arranged in the 
form of a spike, with crimson and variegated blossoms. The 
stems grow from two to three feet high. The pods are flat, 
hard and toothed on the edge; root perennial and woody; 
flowers in July. 

According to the opinion of an experienced English agri- 
culturist, who has resided many years in tliis country, the 
sanfoin wili prove a valuable addition. to the ai'tificial grasses 
of this country. Tlie following remarks containing a sum- 
mary of his opinions I propose to embody for the considera- 
tion of the planters and farmei-s of this State. 

In tlie first place, it will grow well on light soils, sandy and 
gravelly loams. It may be sown after rye or barley, and 
should not be fed the firet year, or immediately after tlie crop 
is removed. It may also be sown with grass seed. The fol- 
lowing year it may be mowed, and then it is in a condition 
to be fed by sheep. 
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This plant is probably better adapted to lioraes tlian cattle, 
especially ihJIqIi cows, or rather horses and sheep. Shoep 
consume the leaves and softer parts of the stems, and then 
horses eat readily the remainder. "Working horses do well 
on what sheep leave. Sanfoin has been mown for nine 
or ten years in succession, and has produced good crops 
each year without manure. It is not the proper food for 
milch cows, as it imparts a bitter taste to the butter. The 
sod, after it has been growing for several years, is full of 
roots, and it is often ploughed and then burnt over. In this 
climate ploughing and burning is not^advisable. 

The nutritive value of sanfoin does not differ materially 
from lucerne. It is composed, so far as its proximate elements 
are concerned, of: 



Water, 

Patty matter, .... 
Heat producing, , 
Woody fibre, 



When dry, it yields of alluminous matter, 18.45, and heat 
producing, 45.96. 



CKIMSON CLOVEK (tEIFOLIUM I 

In some parts of this country this clover would no doubt 
sncceed. It however, requires a climate rather cooler and 
moister than that of the eastern counties. Eut in the moun- 
tainous section of the Southern States it can hardly fail of 
being i-eceived with favor. The advantages arising from its 
citlture, are, it may he sown after potatoes are secured, and 
produce a spring crop which will he earlier by eight or ten 
days than lucerne or red clover. It produces two good crops 
in one year. It is, however, an annnal, and it requires aa 
much care to insure success as the red clover. For soiling 
cattle it is well adapted, in consequence of its early growth. 
If cut for hay, it should be gathered as soon as it is in flower. 
The seed may be obtained from the second crop. As a gen- 



>y Google 



eral rule, where tlie red clover succeeds, it may also be ex- 
pected that the crimson clover will succeed also. 



CHAPTER XIV. 

Methods by which the raluable grasses may bo cultivated successfully- 
Soiling, and its advniitftgeu. 

§ 116. In this State it is important in the first place to se- 
lect the proper field for the cultivation of grass which it is de- 
signed to cut for winter fodder. It appeai-s to the writer that 
as summer heat and drouth are the greatest obstacles to the 
eoccessfnl cultivation of grass and hay, that snch iields should 
be selected aa suffer the least from tlie operation of these 
causes. Hence it is believed that the meadows and low 
gronnda which are bordered by permanent streams and which 
are naturally quite wet, but may be laid comparatively dry 
are the most suitable for grass lauds. The fii'st work which is 
required, is to drain the Jie!d thoroughly by ditching. Fields 
of this description are invariably supplied with a rich bottom, 
which is capable of furnishing an indefinite amount of nutri- 
ment, or sufficient to sustain crops of hay for years in socces- 
aion, and being also supplied with water which percolates 
through the lower strata of earth, are little liable to suifer 
from summer droughts. Besides, these low, flat meadows 
may be cheaply irrigated if necessary. Irrigation is also one 
of the cheapest and most effeciual means by wliicli nutriment 
may be conveyed to the grass. The great object, however, 
to be attained in the selection of such field, is that of securing 
a cool and moist soil, for many of the best grasses are 
found flourishing under those conditions, though they by Tio 
means grow in wet bogs or swamps, Timothy, one of tho 
best of the Northern grasses, grows best in a moist soil. 
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After a drainage has been effected, many of the wild and 
Jeast useful grasses will die out. But to aid the process of 
substitution of better, for the poorer gi'asaea, and the weeds 
which always, more or less, take a joint possession of such 
fields, it may be harrowed with an instrument provided with 
aharp teeth. When this is done, a proper mixture of seed 
may be sown, after, wliich the surface is swept over with a 
heavy brush. 

The introduction of the valuable grasses is also materially 
aided by a top dressing of compost, whicii puts the soil 
in a better condition to receive the seed, and facilitates, as 
well Hs quickens, its germination. It also gives more strength 
to the iiewiy introduced gi-ass, and enables it to contend more 
successfully with thrae which are already in possession of the 
premises. As in law, so in agi-iculture, possession gives im" 
portant advantages; and the new claimant which we desire 
to put in possession, must, in the first place, oust the old oc- 
cupant. Mnch depends upon the perfection of oar prelimin- 
ary steps. If we have thoroughly under-drained the premi- 
ses, we shall be enabled to starve out very speedily the occu- 
pant we wish to remove ; and if, in addition to this, we sup- 
ply nutriment to our favorite intruder, we have provided or 
opened more than one way by which we hope to succeed. 
The poor grassy are generally destroyed by high cultivation, 
and so are weeds, and the process which so evidentiy favors 
the disappearance of tfie poorer ones, favors the introduction 
of the good. One of the most substantial reasons why grass- 
es are so difficult to grow in the Sontli, is, that they are not 
manured. They are sown first upon soil already partially ex- 
hausted, where the poor grasses are taking deep root, and 
hence their chance for life is very smalL 

If a grass plat is to be formed upon upland, the proceeding 
should be somewhat different. After the land is made even 
by light ploughing and harrowing, winter i-ye should be sown, 
and the field stocked down with orchard grass, mixed with 
herds grass, June grass and red and White clover. The rye 
makes an excellent spring fodder, and protects the grass seed, 
which in due time will germinate and replace the rye. To 
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insure success, let the seed be sown thickly, not sparingly, for 
the writer beheves that in the climate of Xorth -Carolina more 
seed is required than where the climate is cooler. Besides, 
there is no more effectual means to gaai-d against drouth, and 
a hot sun, than to cover the whole snrtace with vegetation, 
and the supplying this vegetation with abundant nutriment. 
In support of this view, let a field of Indian com be ex- 
amined, a pari of which has grown sufficiently to ahade the 
Boilj and part is backward from any cause, and does not shade 
it. The first will sustain a drought without material injury, 
while the other wi!l be destroyed. So also, where clover has 
taken a strong and vigorous hold and covei-s the ground, it 
stands a severe drouth, while that portion of the field which 
is thinly planted, dries ; the soil becomes hard and cracks, 
and the plants perish. We may, therefore, be guided to suc- 
cessful results by observation. "What fi'cquently takes place 
naturally, or accidentally, in consequence of a failure in our 
own experiments, will furnish safe ground to go upon. We 
cannot insist too strongly in this climate upon the use of much 
seed, that the soil may be covered with vegetation; and 
hence, protect it by preserving the surface in a cool con- 
dition. Moisture is always condensed from the atraospliei-e 
upon such a surface during the night, and evapoi'ation is in a 
gi-eat measure prevented by day, if a thick coating of veg- 
etation lias grown upon it. We should not forget in this con- 
nexion that early planting is one of the means by which we 
may secure a crop from the effects of a drouth. 

One of the best materials for grass lands is ashes, either 
leached or unleached. Tlie latter will, of coui'se, contain less 
potash, but even then, they are highly valuable. In the ab- 
sence of ashes, fine marl sown broadcast, or if access" ' 
strewed freely upon the surface, will efi^eet important results, 
either ash or marl bring in clover, without sowing seed, 
Plaster produces the same effects. Where a system of hus- 
bandry is pureued which furnishes barn-yard manure, it e\ip- 
plies an admirable basis for composting. Very few planta- 
tions in the eastern section of the State, which do not furnish 
imick or peat. With one load of bani-yard manure and two 
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loads of muck or peat, three loads of an exeellent fei-tilizor 
may be made. These materials shonld be well incorporated 
and receive from time to time all the refuse matter of the 
house, yard and garden, or anything wliicli will ferment 
nnder the influence of the necessary conditions. Wool, hair, 
refuse animal matter of all kinds, become of the utmost im- 
portance in composting. One important addition shonld not 
be neglected ; that is plaster of paris. In the absence of 
that, dirt sprinkled with copperas water, which is not expen- 
Bive, will make an absorbent of the gasses. That dirt alone, 
or earth, lias strong absorbent powei-s, we have sufficient 
evidence in the fact, that very little odor escapes from the 
carcass of a decaying animal body when it is perfectly cov- 
ered. But additional eartli should be added from time to 
time, as the flrat becomes saturated with the effluvia. The 
matter which escapes under these circumstances, is ammonia, 
which is one of the active principles paid for in guano, which 
makes the difl'erenee in the price of Peruvian and Mexican 
guano. Compost iieaps require a small proportion of lime, 
but wherever animal matters or excrements are concerned, 
tliere should be a large intermixture of muck or peat. No 
good farmer adds lime to his barn-yard manures ; it may be 
done only where undecomposed vegetable matter is ready to 
absorb the disengaged ammonia. 

StJMMEE SOILING, 

One of the moat important measures for carrying on a suc- 
cessful and profitable scheme of husbandry, is to incorporate 
with the general plan or system, that of soiling cattle. Its value 
has been fully established, both in this country and Europe. 
Apparently, it is objectionable from the amount of labor it 
requires ; but this objection vanishes wlien it is put in prac- 
tice, and becomes the every-day business of those appointed 
to superintend it. Cattle, when soiled, must be confined to a 
yard, at least, and fed on mown grass, lucerne, clover, or corn 
sown broadcast. A large stock may be kept on five acres of 
ground, or, it may be made to yield that of thirty acres of 
pasture lands. After being fed in stables, they may be driven 
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to a pasture for the purpose of exercise, and retiirned again 
at night, and fed on fresh uiovrn fodder in the morning. 
SoiUng is no doubt as well adapted to the South as in the 
North. By this system, cattle are protected from a burning 
snn during the day, — a protection ■which is almost as impor- 
tant as protecting them from the cold. Most liirmers appear 
to forget that good stock are like the cereals, which have 
been brought to their best and improved condition by ar- 
tificial means, and the moment the efforts to maintain them 
in this highly improved state are suspended, they begin to 
deteriot-ate. Cattle can no more be kept in a good and pros- 
pei'oua state tlian the cer(;als, whieli if the condition of the 
soil is neglected, fail to produce remunerating crops. But 
furnish them with food and pJace them in comfortable cir- 
cnmstaiices, and profits are sure to be returned. 

Soiling is adapted to the circumstances attending the culti- 
vation of a few or many acres. The system consists in culti- 
vating those grasses which come to maturity in succesaion, 
and it is desirable to be able to vary the kinds of green food 
every few days, though it is not necessary to the success of 
tho system. 

In connexion with summer feed, it is important also to have 
an eye to the winter support of the same herd. For this pur- 
pose root crops become aji important part of the system of 
soiling. When, for example, the patches of corn, oats or rye 
are cut up, the sugar beet or turnip may be sown for winter 
feed. To these, then, should he added carrots andsugarparsnips. 
The object of root culture for stock is to supply a variety of 
nutriment for horses and cattle, which, if fed with them once 
a day, may become much more thrifty and healthy than if fed 
only upon dry fodder. For a Soutliern grass, the orcliard grass 
should lake the place of Timothy. This, with the June grass, 
red top, and herds grass, and a tew othere already described, 
will give all the winter liay which may be requu-ed. Tho 
praetice o?puUing fodder t'rotatiiG Indian corn is much more 
laborious and attended with more trouble than that of mow- 
ing grass for hay. An acre of sugar beet will produce a. 
thousand bushels, and an aci;e of caiTots over six hundred, and 
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the SHgai- parsnips yields about eight hundred bushels to the 

One of the incidental advantages of soiling is the production 
of a large amount of valuable manure which may be saved 
under cover, and to ■which may be added the refuse of the 
kitchen and garden, whereby its quantity may be iudefiniteiy 
increased. 

In the foregoing observations upon soiling, I Bave been dis- 
posed merely to allude to the subject, believing that those 
planters who wish to keep good atock, either of horses or cat- 
tle, will be inclined to try this as a part of their system of 
Iiusbaodry ; a system, which, if earned out, will not fail to 
give them a good stock of cattle and cows as well as liorees, 
all of which may be kept cheaper and better than in the mod*? 
now pui-siied in tliis State. 



CHAPITER XV. 



Fossils of the Green Snnd and Tertiary — Mainnials — Ilorsc — Hog — Masto- 
don and Elephant — Deer— Whales, or Cetaceans. 

The distinguishing features or characteristics of any age or 
epoch, can be known only from the history of the nieu 
who were then living. The characteristics of the age wheji 
the Romans were gaining an ascendancy in the world, can 
only be known from the individual or collective memories of 
Roman citizens. A history competent to give us a knowledge 
of those times, would blend together the personal appearance 
of men, their habits, dress, food, etc., fi'om which we should 
also obtain facts or inferences respecting the country, its ani- 
mals and plants, its climate, topography and grand divisions. 
So of Greece, Egypt and Palestine, The memoiies of the ac- 
tions of these nations in their generations, Avould furnish us the 
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leading facts respecting the characteristics of the ]Deriod in 
whicli the respective nations lived. 

So, also, the characteristics of the fossils fnrnish at least a 
clue to the features of the epoch during which they lived, 
To determine these features, demands an intimate knowledge 
of the present; for, wo are under the necessity of comparing 
the past with the present. The present is the standard, and 
no eonipariaon can be made of any value which neglects the 
present. We find in the present certain structures and forms 
wliich we know have certain relations to climate, or to the 
conditions in which they exist. If, then, similar atructui-es or 
forms are found attached to an extinct being of any epoch, it 
is a fair inference that that structure or form bore a similar 
relation to the external conditions which surrounded it. Its 
full description, then, would be a memoir of the animal, its 
habits would be indicated, its relation to surrounding circum- 
stances would be known ; many inferences would follow from 
each, — some would bear puly upon it3 instincts, its food, its 
means of defence from the medium in which it lived, etc. 

If, for example, an oval shaped bag filled with coloring 
matter, in connection with a fossil known as the Belemnite, it 
would be inferred that this bag contained a fluid designed to 
conceal it from its enemies ; that it would deeply discolor the 
water into which it was cast, and tliereby, imder its cloud of 
dye-stuff, make its escape. Such a phenomenon is familiar 
now to the sailor. The cuttle-fish is thus supplied with dye- 
atiifl:', and he employs it for escaping trom a pursuing enemy ; 
and as this is so, so it is inferred, the animal did which was 
supplied with a similar apparatus in the period of the Lias and 
Chaik. 

We might go on and note hundreds of analogous examples, 
but one must suiHce. This view is borne out by one great 
and leading fact, that all extinct animals are constructed upon 
one of the four leading types which now prevail. Of the mil- 
lions of individual fossils which have been seen, not one is 
known which does not belong to, and may be referred with 
certainty, to one of the great leading types of the present. It 
is tlie plan then, which really tells all tiiis, or makes it possi- 
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ble to compare and infer with certainty. Observation is the 
way, but the plan of creation maltea it possible to deduce a 
connected history of the past from the dead races, and thereby 
see at a glance how any former epoch differed from the pres- 
ent, or from those ancient ones with which it was more inti- 
mately connected. 

My object, however, is not so much to direct the stadent in 
this chain of reasoning, or so to apply knowledge as to make 
him acquainted with the external forma of the fossils of 
the marl beds. The ligurta and descriptions will enable him to 
know the objects from their forma, and thereby to distinguish 
the marl beds which contain, tliem from each other. It is, 
therefore, a practical subject, and may be studied as such. 
But the knowledge thus acquired prepares the way for further 
advances in science. 

The fossils described in this part of the Eeport, belong to 
four or five periods, inasmuch as some of them are found in 
two or more successive ones. These periods have been dis- 
tinguished by the following names which are expressive of 
certain ideas. Thus, the oldest is the cretaceons or chalk for- 
mation. It is, however, only a small part of it, and that part 
is the inferior or oldest part of tlie cretaceons system. This 
part is widely known as the Green Sand, and has been em- 
ployed extensively as a fertilizer. The 2d, in the ascending 
order, is the Eocene, which means the dawn of the present, as 
a few species survive, which were created in this epoch or pe- 
riod. Only about four per cent., however, have lived on 
through all the vicissitudes of the times. The third, is the 
Miocene. Of the animals created during this period, more 
than half have perished, and we know them" only through 
their remains. The fourtli is the Pliocene,' the animals of 
which less than half have perished. The Hfth, the post- Plio- 
cene, is known by its fossils being similar to tliose which now 
hve, excepting five or six per cent. Hence, it may happen 
that one of the four species of animals which survive, and 
which was created in the Eocene period, may be found in all 
the succeeding beds, but it is evident it will \ 
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each ease with races or species quite different from tlioat) 
among whom it was firat connected or who were its cotom- 
poj'ariea. 

The canse of the extinction of so many species, is a mystery. 
The fact is weli established, but it is only in cert-ain cases that 
we can account for their disappearance. It appears to have 
been sometimes due to a sudden catastrophe, the ejection of 
mud, or poisonous matter into the medium in which they live. 
This happens now, and probably has happened before, but in 
a majority of instances, it is impossible to perceive any exter- 
na! cause which destroyed them ; and hence, we are left to 
speculate on probabilities, without being able to arrive at sat- 
isfactory conclusions. 

MAMMALIA.' — EQUUS CABALL08. 

There is scarcely a question so interesting to tlie naturalist 
and historian as that which relates to fossil remains of the 
horse. The testimony of historians is, that the horse was not 
living upon this continent at the time of its discovery by 
Columbus. The testimony of the naturalist is, that the horse 
lived upon this continent at a period prior to its discovery, 
its remains having been found first in the miocene, and lastly 
in the pliocene, in which period it may have become extinct. 
Its earliest appearance is in the former; and it appears from 
the discoveiy of Prof. Holmes, of Charleston, S. C., that its 
I'emains are not uncommon iu the latter. 

Fig. 18. Figure 18 represents the crown of the 

~ third or foiu'th molar of tlio left side of the 

upper jaw. It has complicated enamel 
plates, or coiomns, and is somewhat worn, 
but by no means an old tooth, as its roots 
are nndeveloped. It is two inches long 
and an inch thick. It is un distinguishable 
from the corresponding tooth of the recent 
domestic horse. It is a deep brown color, and looks liko a 
fossil. 

Figure 19 represents the crown of a tooth of the third or 
fourth molar, probably the third, of the left upper side. It 
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It resembles a recent tooth, as it is 
■whitish, and only stained brown on ono 
i. The enamel plates, it will be per- 
K ceived differ from the preceding, and they 
i differ also from those of the correspond- 
f jng tootli of tlie domestic horse. This 
difference, however, may arise from its 
unworn condition, as the enamel plates 
differ somewhat in configuration as they wear down. This 
tooth is three inches long and one tliick. 

Tliis figure (20) represents the back molar of the 

left aide of the lower jaw of the horse. It differs only 

slightly from the corresponding tooth of the do- 

! mestic horae. It is worn, but belonged to a young 

I individual, and its i-oots are undeveloped. It is 

' three inches long, one-lialf an inch thick, and one 

and a quai'ter wide. 

Figin'e 21 represents ono of the incisors of the 



.i: 



horse ; a, front side ; b, inner side ; c, lateral view. This scarcely 
differs from the con-esponding incisors of the domestic horse, 
The foregoing teeth are from the miocene of JJforth-Carolina, 
and were discovered at an early period of the survey, Ko. 18 
was found in a bed at Elizabethtown, Bladen county, and was 
accompanied with a tooth from the lower jaw. !No. 19 and 
20 are teeth washed up on the beach at Plymouth, N. 0., and 
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No. 31 from the miocena of Pitt county, I found, also, 
molars, in Pitt county. Tliey occur In a sandy bed, wliicb 
may be ten or twelve feet above tbe sbell marl. Although 
there is a close correspondence between the fossil teetl} above 
described and those of the domestic lioise, ■which was intro- 
duced into this country since its discovery, still, it is probable 
that it ia a diiFerent species. If it is maintained that the 
fossil and introduced species are identical and the same, it 
follows that tbe same species was created about the same 
epoch, in two very different quarters of the globe, viz: Asia 
and America, and in climates which differed materially from 
each 'other. Farther discoveries muat be made before this 
interesting question can be satisfactorily settled. 

sirs eCEOFA. — HOG.— (Fig. 23.) 
Tbe only relic of the hog which has been ob- 
td,ined during the survey, ia the last inferior 
molar, scarcely differing from its fellow in the 
domestic bog. I obtained it at "Washington, 
laufort county, from the miocene. It is brown, 
and is partially mineralized by sulpburet of iron. 
' It has the same claim to genuineness as a fossil, 
,s the teeth of the horse already described. 
The bog was introduced into this country at 
tbe time of its settlement, but as in tlie case of the horse, it 
was peopled by tliis interesting animal a long time prior tc 
its discovery. It also became extinct, and at its settlement 
was suppbed again from a foreign country. 

PEOBOSCBtJIANS.— MASTODON GIGANTEUS. (Fig. 33.) 

The bones of this large pachyderm are not uncommon in 
the miocene marl of !Nortb-Oarolina. 

Fragments of ijhs and bones of tlie extremities are the 
meet common. The figure of the superior part of tbe Crown 
in the margin was taken from a tooth found in Halifax coun- 
ty. Its enamel is jet black and highly polished. It is tbe 
first or small molar of the right side of the under jaw. It is 
an old tooth with tbe luberelea worn down, and was probably 
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lost or shed while the animal was Hving. The fignre la de- 
eigned to show the arrangement of the enamel plates. 

Eones of. this immense quadruped ha^e heeti found at 
nnmerous places. A large number were found in a marl pit 
near Goldsboro', and a large back molar in another mar] pit 
in N'ash, These bones are usually broken, and the pieces 
are rarely more than from three to six inches long. A cunei- 
form bone of the foot was found iu a marl bed upon the 
Cape Fear. Prom the number of bones which have been 
found it ia evident this large species of land quadruped, the 
largest known, ranst have been very numerous at one time. 
Its bones are associated with fossils, many of which are now 
extinct, and some or even many still survive. The oldest de- 
posit in which the bones of the mastodon are known to occur 
is probably the miocene. They continued to occur in the 
subsequent formations until the latest, which just precede 
the advent of roan; and, indeed, it is not at all improbable 
that man witnessed the final extinction of the race. The 
long bones which I have examined always contain animal 
matter, an evidence of their recent death. 

The elephant Was also a cotemporary with the mastodon. 
No teeth, however, have yet been found in Nortli-Oarolina 
which may have enahied me to identify its remains. But to 
tliose who have marl beds to identify its remains, a tooth (Fig. 
24) of this interesting animal is given in the margin. It is a re- 
duced figure of one found in the superficial deposits of New 
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York. A tooth tolonging to the elephant was taken from the 
beach upon Seneca lake I^'ew York, and portions of a skele- 
ton were found neai tlie surface in Monioe county All 
these bones contain also animal matter, and they aie nsually 
associated with molu'^cnus animal-B winch aie living at tht, 
present tmie 




It is probable the mastodon lived in a period prior to that 
of the elephant, bnt it appears that both became extinct at 
or about the same time. 

That the mastodon and elephant roamed in herds over a 
large part of this continent, seems to be indicated by the 
fact that tlieir bones are found from tlie Atlantic to the base 
of the Rocky mountains. The bones of the mastodon, how- 
ever, are more numerous and more widely extended than 
those of the elephant. 



EUMINAMITA. — 0BEVU8 VtEGIKIANA 

The discovery of the remains of the C. Virginiana deer, is 
an interesting fact. It appears to have been cotemporary 
with the Mastodon and Elephant, which have become extinct. 
So, also, it is cotemporary with the great Irish Elk, which has 
become extinct in Europe. 

The base of the horn which I found in the Miocene bed 
about 10 miles above Elizabeth, on the Cape Fear, is about 
aix inches long. In this horn, the first branch goes off from 
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the axis nearer the head than usual, but this occura occasiou- 
ally in individuals of this species. 

It appears from this discovery that the common red deer of 
America began its existence at or about the same period as 
the American horae ; but while the horae became extinct, the 
deer hae aurvlvod. In a fresh water marl bed, in Orange 
county, in New York, I found a horn of an extinct deer which 
was associated with the remains of the mastodon. The deer 
of the miocene marl survives, while a more recent species has 
become extinct, or such is the evidence of facts as they now 
stand. 

EEMAIKS OF TIIEi POEPOISE. 

Several vertebrte which appear to have belonged to the 

poi-poise, Jiave been obtftiDed from the marl bede near Eoohy 
iMonnt. They appear to belong to a species which differs 
from the common one of the coast. The hgure shows the end 
of the vei-tehree to which the intervertebral substance is 
strongly attached ; the other extremity is smooth. The body 
is encircled in part with a deep channel or groove, which is 
connected with the holes which transmit the vessels, and 
nerves at the base of the spinal arch. 

In addition to the foregoing remains of the ordei-, cetacea, 
I may mention the occurrence of the Zeuglodon cetoides. 
(Owen,) a fossil of the eocene, which was first found in Ala- 
bama, and described by the late Dr. Harlan, of PhiladeJphia. 
The teeth are entirely unlike those of the common cetaceans, 
and belong to a type not very unlike those of the seal. No 
teeth, however, have as yet been discovered in this State. — 
The remains of this cetacean consist of vertehi-a which were 
obtained from Washington, near the line of the Wilmington 
Eail Eoad. 

One of the largest candal vertebrae of a whale, (fig. 33,) has 
broad flat transverse processes, standing at right angles to the 
body of the bone, the articular encb are unequal, the anterior 
being 5i and the posterior 4| inches in diameter, and circular, 
with a length of 6 inches. Of this length thobase of the trans- 
verse processes occupies 4 inches, and terminate behind in a 
rounded notch ; their length is 2^ inches. 
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JX'WBE JAW OF A KALAENA OB WHALK. 

Oh the Meherrin, near Hurfreesboroiigli, I found portions 
of three lower jaw-bones belonging to the genua Ealaena, to- 
getlier -with many vertebrse, all of which appear to belong to 
one species. 

These jaws are imperfect, — the anterior part the left lower 
jaw is smooth, gently eovex, and curved on the outside, but 
rather flat inside. The wide upper margin is perforated with 
three holes penetrating the jaw in a slightly descending 
course, and terminating anteriorly in an edge produced by a 
cliampering of tlie inside extremity, and rounded from the 
, base up to the upper edge, which is grooved for six inches. 
They are 3^ inches wide and 2 inches thicl;, and nearly 
straight. All the posterior parts of the jaw had been lost, and 
only two feet obtained. It is impossible to refer these frag- 
ments of jaws to either species which furnished the ear bones, 
as neither of these specimens were obtained at this locality. 
But the vertebrse and jaws belonged to one species, and it is 
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poaaible iiereafter to determine to ■ffhich ear-bone belonged 

to tlie Marfreesborough species. It is evident tliat neithei' of 
these belonged to Prof. Leidy's Oryeteroeetns, because this 
heloQged to a different family of the cetaceans. 

OTOLITES, OB THK EAB BOMES OF WHALES, 

Tho remains of the cetacea may be said to be numerous in 
the miocene of ISforth-OaroKna. Yertebra and ribs are more 
commonly foond than other parts for the reason tliat the in- 
dividual parte exceed in number the other parts of the 
fikQletoii. Tho oai- bones are the least common. Of this part 
I hare those which I regard as having belonged to at least 
three different species. I base this conclusion on the eatab- 
lished fact that these bones possess for each species a peculiar 
configuration ; that though the bone in question has a general 
resemblance in all the species of whicli the family is com- 
posed, yet in the m n te details of construction and form, 
each spec es I as ts o which may be determined by close 
and carefi I co nj a sons Thus, in tlie true whales, the thick 
posterior pa t s s n pie while in the cachalot it is hilobed, 
and that th a th cLene 1 and convex part in the siniple kinds, 
while it is variable m form and extent in the different species 
of the true whales, and which is also joined to certain other 
differences, which may be observed in the thin overarching 
and expanded part. 

For convenience of description, these bones may be divid- 
ed, longitudinally, into two principal parts: 1. The thick 
involuted convex part which occupies the posterior segment 
of the bone, and which extends back to a rough longitudinal 
sni-face ; and, 2d. The thinner and expanded part which begins 
where the former ends, and ai-ches over the first in different 
degrees, forming, posteriorily, a convex surface, and interi- 
orly towards the lirst part a concavity differing both in de- 
gree and extent in different species. The anterior or eustach- 
ian portion is formed wholly of the thinner expanded part. 
There is in the form of the expanded part some resemblance 
tfl the rim of the human ear. 
The ear bones, in conseciuence of the thick convex part 
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being simple, are all refen-ed to the genua balaena. Other 

parts of the skeleton of this genus have been formed, as tlie 

vertebrae, ribs, lower jaw, &c. 

The first of the bones (Fig. 26) which I propose to describe 

o.^ o^ is the largest, and resembles in 

foim the same bono belonging 

to the right whale, (the balaena 

mj sticetus.) 
In this specimen the thick in- 
I volnted part is thickest at its 

t\lreme posterior end, and gra- 
P diiallj diminishes to within three 

fourths of an inch of the flatish, 
expanded oi etistachian part of the tube. 

Its ■juiface, as it passes backward, and corresponding to the 
span bet-w een the lobes m tho cachalot, becomes slightly con- 
cave, and the whole surface to the bonndaiy backwards and 
forwards to the channel, which separates it from the concave 
expanded portion, is irregularly wrinkled ; these wrinkles in- 
crease in strength to its junction, with the latter part, where 
tlie line of division is distinctly deiined. At the posterior part, 
there is a strong indentation, somewhat in the form of the letter 
IT, surrounding the part where the expanded part springs. The 
thinner expanded part forms an arch, concave within, and quite 
regularly convex without; at the extremities it forms expanded 
hooks. The concave surface widens from the posterior to the 
anterior end, and is widest just within the margin. This bone 
differs from the same in the right whale, in its convex portion 
being lower and not above the level -of the concave cavity 
beneath the arch ; and being, also, perfectly separated by a 
change in the appearance of the pai-t, and also by the perfect 
smoothness of the concave surface of the overarching wall, 
which, in this B mysticetus, is very rugged. 

Its length is 3|- inches, and width 2J, and belonged to a 
large whale, though probably not the largest. It is, however, 
very bulky, OLivier remarks, that tho ear boiiea of the 
Balaeonoptera are very small in proportion to the size of the 
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species ; so that it does not follow that where tlie bone is 
small the spieces must be small also. 

I propose the name Balaena Mysticetoides for their species. 

The thict, the posterior end, is nearly eqnallj bisected by 

the thin expanded pai't, and around it there is a deep sinuous 

indentation which, on the inside, is continuoiis with tb« 

channel between the thick and thin parts. 

P o- The otololite, next in size to 

the B misticetoides, differs mnch 
ni it 111 form and proportion 
I lilw&t ^X,^ ot \ lit'' The thick convex part 
It well defined, but rough, sliort 
ind piom nent. It rises higher 
than the base of the thin invo- 
luted pait to ivhich it slopes all round. It is marked with 
two 01 three stiong fold? one of which is at or near its termi- 
nation forward, and another beneath, which gives a slight 
emargination to the bone. It is separated fromthe anterior end 
by a flattened plane about half an inch wide, where their 
expanded part turns and foj'ras a rather open hook, unlike that 
of tlie former, which is bent much more inwards. The pos- 
terior end is somewhat obliquely truncate, and at the root of 
the thin part there is a rough indentation disconnected with 
the wide channel within. The anterior border of the thin 
part forms an arch much less extended than the former, and 
the posterior and basal part is flattened and angular. Length 
3^ inches ; widest part 1^. 

Another specimen measuring four inches long preserves 

the essential chai'acters of the foregoing. It is very rugose 

around the thick con^'ez part, and tlie middle fold creates a 

slight twolobed character to the interior part and its base. 

The smallest (Fig. 28) has a well-defined convex part, which 

is smooth though somewhat wrinkled, 

but rough within, and the border rises 

almost immediately from it, especial- 

I ly posteriorly. The space between 

the border and convex part widens 

anteriorly where it is only gently 
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curved, scarcely forming a hook. Behind the convex part it is 
very regular, hut the heginning of the tliianer expanded part 
is formed by a rounded ridge which may be traced from one 
extremity to the other. It is far less angular, and more regular 
than the preceding. It is 2| inches long ; greatest width l-J 
inches. 

Tliis ototite is one of the most common in the miocene 
beds.- Unfortunately, in all these specimena, the thin ex» 
panded over-arching part is bi'oken off, but it is evident that 
in this case this part was very limited. 

The two smallest are perforated by boring molusclra, a fact 
which shows that instinct is sometimes at fault. 

It is probably impossible in tlie present state of our knowl- 
edge of the anatomy of those extinct whales, to refer them 
to the species to which they belonged. That the foregoing 
ear-bones I have described belonged to different species of 
the whale, there can be no doubt. 

Few extinct species of balaena are known to belong to the 
:ne pei-iod besides the orycterocetus of Leidy. 



Of the dutraiytcristics of the three foregomg species, derived 
from a comparison with each other, amd with the three 
which ha/oe heen described, ly Pkof. Owen. 

The B, mysticetoides differs from B, afBnis Owen, in the 
much greater extent of the overarching wall and the well de- 
nned limits, and gi'eater prominence of the involuted part; — 
this part also bears a much greater proportion to the whole of 
the organ than it does in the affinis. 

The B. deiinjta Owen is very strikingly truncated at its 
posterior end, and has also its thick invohited part much less 
in proportion than in the B. mysticetoides, and its thin over- 
arching border is also much less in extent. 

It differs from the B. gibbosa, Owen, in most of the charac- 
ters ,in8t stated; pai'ticularly the extent of the overarching 
Wall, its thick convex part is much less prominent ; but it re- 
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sembles the B, gibbosa Bomewhat in its configiiration at tiie 
posterior end, where the rim is continued around it, as it were, 
but in the gibboaa, it rises from near the base, while in the 
mysUoetoides it rises higher and is surroiinded by deep sinu- 
ous indentations. It resembles also the B. miarginata in the 
existence of a concavity on the inferior border of the thick 
convex part, but is much less; the overarching wall exceeds 
very much in extent that of the eTnargmata. 

The iigure 37 differe from the affinis in its prominent and 
distinctly deiined convex involution. It resembles the B. de- 
tinita somewhat, in its posteiior truncation ; but the involuted 
part is more prominent, and has a strong ridge or prominencfs 
on the border near its slope to the concavity ; hut it resem- 
bles still more closely the B. gibbosa, in the form of tba con- 
vex part, but the thinner overarching wal! is more extensive 
and broader at the eustachian termination, and the shape of 
the posterior end differs from it materially, particularly in the 
strong angle of the extreme of the overarching wall. 

It diflers from the B. emarginata, in having a prominence 
at the base of the involuted thick part instead of an emai'gi- 
nation. 

Tlie figure 28 differs from the 13. afSnia in its prominent m- 
voluted part, and distinct form or separation from the concave 
overarching part ; from the B. deflnita by its prolonged pos- 
terior part, in which respect it differs also from. the gibbosa 
and from emarginata by its absence of this particular char^ 
acter, and by the presence of strong sugar upon the part next 
tlie concavity, 

ai!AKACTi'3trsncs of the eau-uome of tue common m'hale of 

THE COAST. 

The ear-bone of the Balena Mystictus, the common whale 
of the coast, in my possession, measured, rather diagonally 
over the thick convoluted part, is 5 J iriChes long ; the gi'eat- 
eat thickness is S inches and 3 tenths ; . the depth or height of 
the convoluted part is 3 inches ; greatest height, measnred to 
the top of the thin convolutibn 4 iniihes and 4 tenths. The 
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thin involuted espanaivo is arched so as to have a distance ol 
onlj half an inch from the thick involuted part. This may be 
divided into three principal lobes; two of them make np two- 
thirds of thin part, and these are divided extenially by a deep 
sulcus, and internally by a thick rounded ridge which extends 
nearly to the base ; the lobe of the thickest end is short. A 
deep snlcated cavity ia formed by the thick and thin involu- 
ted parts of the bone. This cavity is 3 inches and six-tenths 
long and 2 inches aud one-teath, and the height neariy 3 
inches. 

An ear bone having the form and proportions of the Balaena 
Mysticetiis, in many particulars, I have obtained from Craven 
county. The most important difference ia in the height of 
the thick involuted part, the thin expanded part ia broken off' 
but there are so many points of resemblance, that it is highly 
probable it belonged to this species of whale. Tlie fossil ear- 
bone ia smaller. Its gi'eatest length is only i inchea and 2 
tenths, and the height of the thick involuted part is only 2 
inches and 2 tenths. Still, it is not at all improbable that we 
may regard it as having belonged to the young of the B. mys- 
ticetus, and if so this species commenced its existence in the 
Miocene period. This conclusion is founded upon the proba- 
biHty, that this ear-bone and certain thick heavy ribs of a whale, 
often found in the miocene deposits, belonged to this Species. 
It ia probable, too, that ear-bones vary somewhat in form and 
thickness in the same species ; this is certainly true in the 
case of the ear-bone of fishes, of which I have many speci- 
mens, among which there are several varieties of form and size. 
Other forms of cetacean ear-bonea occnr abundantly in the 
miocene of Tar River. Figure 38 belongs to one of the rai-er 
forms of ear-bones. It has a distinct in- 
voluted portion. It ia tigm'od of the natu- 
ral size. 

Figure 29 is another form of ear bone 
which is the most common of all, except 
the following. It has no distinct invo- 
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voJuted part, thoiigh it is thickened jU 
one end of it. It is more or less wrink- 
led transversely. In other respects it 
is rather discoidal. 

Figure 30, it diffei-s in fonn from all 
the preceeding. It is conical, and 
acute at one extremity and obtuse at 
the other. From the obtuse extremity, it sends off a eliort 
process at right angles, and is probably the point 
by which it is attached to the interior of the tyin- 
panic cavity. 

But one of the most extraordinary of the ear- 
bones of this formation, is represented by fi^nri> 
31. It consists of two parts, a short obtuse conicfil 
poi'tion, and a long process extending at right an- 
gles from it. It is over seven inches long. 'The. 
Fia. 80. process referred to is four, measured from the 
e of the heavy conical part, and it extends half way across 




it, eo that its whole length is about 5^ inches. The height of 
the conical part is 3J itichee. This is flattened, and its greater 
circumference is 8 inches. The ami or process is irregularly 
trianguJai", being hollowed out on two sides and flattened on 
the other. The whole form, however, is diilicult to represent 
liy means i»f a single Jigiij-e. Tlie figure is one-half the kibc 
*f the original. 
15 
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Aaingle tootli belong- 
ing to this cetacean was 
foimd in Pitt county by 
Tiios. Sparrow, Esq., to 
whom I ain indebted for 
an opportunity for de- 
scribing this interesting 
relic. 

The tooth is remark- 
ably curved for a ceta- 
cean. Itisratherroug'h, 
and 18 somewhat quad- 
rate or angular. This 
character, according to 
Prof. Leidy, is not con- 
stant. Its trans veif!e 
section is rather ovate, 
with tlie anterior part 
ilattened. It was point- 
ed, but by exposure the 
apex is injured. Its 
base has a s'iiort conica] 
pnlp cavity, less tliaii 
one inch in depth. Itw 
snriaco is marked by 
longitudinal cracks. — 
Tlie tooth belongs to the 
right lower jaw, and is 
drawn the natural size. 
It is supposed to he- 
IW)--- to the raiocene, but the locality Contains a few small fos- 
sils, derived from the eocene, nnd hence this may be of that 
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The genus 
originally proposed on the frag- 
ment of a jaw, and several teeth 
fiom the miocene deposit of Vir- 
ginia Ik my collection I have 
a tooth like those just mentioned, 
except that it is not quadrate, 
which it is suspected, however, to 
he m nnimportant character.— 
The specimon was discovered in 
the mioceno deposit of North-Car- 
olina. It is remarkable for its re- 
senihlance in form to a small ox- 
hom, being elongated, conical 
and curved. The base is excava- 
ted as in the teeth of the sperma- 
ceti whale, to which the extinct 
tcticean was probably allied. In 
itiuctnre, the tooth appears to be 
wholly composed of dentiae. The 
length of the specimen in the 
cuiie is 4^ inches, bnfc U appears 
when entire, to have been half an 
inch longer. The section of the 
b-iso is oval, and igl4 lines in one 
diameter and 12 lines in the 
other. 
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The oldest specimen of fossil be- 
longing to the whale or cetacean 
family, belongs to tlio genus Phj- 
eeter, and is regarded as the P. an- 
tiquus, (fig. 34.) It occurs in the 
eocene of Craven county. The 
size of the teeth prope that they 
belonged to tlie largest of tlie class. 
Th,e largesttooth measures six inch- 
es in circnmforence, and is live and 
a half inches long, though a por- 
tion has been broken from the base. 
Its form is quadrangular, and pre- 
sents a curve in front, but is rather 
straight behind. It shows no con- 
ical cavity, but is solid throughout. 
It shows a tendency to exfoliate 
concentrically. Many fragtaenta 
more or less rolled and otherwise 
defaced, have been seen in the mi- 
ocene beds upon the Tar River. — 
It is probable they may have been 
removed from a Jower to an upper 
formation. 
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CHAPTER XVI. 



DcBcription of Reptilian remains of the marl beds of Nort))-Carolina.— 
Reptiles of the Greon sand 

I was forhmate in diEoovenng a vertebra of a large size on 
tlie lower Cape I'ear, which, at the time, I supposed to be 
siew. As the discovery was confined to this single piece of 
the skeleton, I deemed it insufflcient to draw from it special 
concluaiona respecting the family of saurians to which it be- 
longed. 

Since this discovery, Prof. H. D. Kodgere has presented to 
Prof. Owen, of London, a collection of vertebrae from the 
gruen sand of Kew Jersey, among which I find the saurian 
described, to which my North-Carolina fossil mnat belong. 

Fignre 34 (a.) represents the vertebra from the upper part of 
the green sand of North-Carolina. It belongs to the lumber 
region. Its type is procelian, that ia, it ia concave before 
and convex behind, like the crocodiles of the present day. 
The body is long, and from the anterior half it sends ofi' 
strong processes at nearly right angles, which are thin and 
strong. The articulating extremities are less concave and 
convex than those of the alligatoi-s of the Sonthern States, 
In this character I find it agrees essentially with those of 
New Jersey. 

The abdominal face is smooth, and marked by two, or a 
pair of elongated holes, situated rather nearer the concave 
than the convex end. The body is cyhndrical, especially pos- 
teriorly. Prof, Owen refera the New Jei'sey saurian to the 
lizards and to the mososaurian type. The name whieii has 
been conferred upon this remarkable saurian is Maorosaurua. 
If my determination ia right with respect to the identity of 
the New Jersey and North- Carolina specimens, it will be 
known by the same name. This vertebra is three and three 
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quarter inches long, including convexity, whicH equals hall' 
an inch, and six inches ii'om the end of one parapophysis to 
the other ; across the concave articulation nearly two and a 
half inches; across the convex, two inches; length of the 
lateral process, nearly two inches. 



.4 (A.) 




V 



The entire length of this saunan caniioi have heen less 
than twenty-five feet, and it i& a fact worthy of notice, that 
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saiiriana of this description inhabited a region as far north a3 
New-Tork, while at the present day their limits are contined 
to the central parts of North- Carolina. This fact, no doubt, 
indicates a milder climate in New- York and !New-Jersey than 
is known at the present day. All the large land reptiles are 
confined to the warmer regions of the globe. 

OEOCODILUS ANT1QUU8. — LEIDT. 

Another extinct saurian (fig. 35, a.,) ie indicated in the dis- 
covery of vortebrffi, which belong to, or are found in, the raio- 
cene marls. The moat perfect one which I have obtained, is 
the 2d caudal, which 
FiG, 35. (i.) as it is possible to 

identify it, may be 
compaied with tin 
Alhgatoi iTiscmSjtho 
common large lep 
,,i ^ '-j*\r" \ tdc of the Southern 

i>* ''■ty'SPf »^' "* St xtes, inasmuch, to 

I s it bel )i gs to tl t 

xme type tf veite 
bia 

This vertebii du 
iers fiom the o net, 
' pondmg one to which 

^__^ I have refen'ed it; it 

is rather larger and 
thicker, aud tlie proportion of its parts difier also. Its length 
is one quarter of an inch greater, bat its diameter at the con- 
cave end is three-eighths greater, and the size or diameter of 
the body is still greater. The fossil is thick through its whole 
length, and varies but little at the ends; or it is much less 
compressed laterally than the vertebra of the living Alliga- 
tor, and what is equally worthy of note, is, that the transverse 
processes come out more immediately from the body of the 
vertebra than the other. One more point maybe made; a 
ridge of bone begins near the middle at the concave end, and 
runs a little downwards, until it reaches a slightly constricted 
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part just before the border which sun-oiinds the convex ex- 
tremity ; this gives the appearance of breadth to the bone 
when we look upon the abdominal face. There is a alendei- 
sharp ridge occupying the same relative position in the Alli- 
gator, but it seems to originate at the convex extremity, A 
slight groove rnns lyngitudinally upon this face. Length, oue 
and eight-tenths; width, over the concave end, one and five- 
lentha inches, 

i'Vom all that I have been abie to glean from the discover- 
ies of othei-s in this country, these vertebra appear to belong 
TO a species which has been discovered in the iniocene mark 
of New Jersey and Virginia. The species is now extinct.* 

TJio cranial plates, one of which is illustrated by figure 'dd, 
belongs to a ]ari3;e unknown saurian. Tliese were taken fvi^m 



llie boro'. 

flculptnrin^, and from their niassiveness might be refen-ed to 
the Maorosawus, Bnttliisreptilebelongstoan older formation. 
T have, however a laniary tooth of the proper dimensions to 
correspond in sIks with the saurian, which may have been 
provided with this impenetrable armour, and also the middle 

* Frocoeiliiigoftlie Academj of Nat. Scieuoes, Pliil., Vol. V.p, 30J. 
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part of a femni- to match botli the plates and tooth, and all 
from the miocene or shell marl, Tlie materials, however, for 
drawing up a proper description of this saurian, do not exist 



Toofh sharp pointed, pyramidal and curved backwards; 
enamel moderately and finely wrinkled ; surface divided into 
two unequal parta by well defined and tineiy serrate carinae, 
the anterior of which is considerably curved on the last half 
iiich, which foi-ms the apex. Base of the outer Bui'face amootli, 
and forming the segment of a large circle ; this smooth 
hand is ugnaily covered with a thin enamel, and is a little over 
a line wide. Tlie rest of the onter surface is divided by tlireo 
ridges, tlie middle is strong, and extends to tlio point ; the an- 
terior dies out about half an inch from the apex ; the postei-ior 
is inconsiderable, and extends a little more than half way to 
the apex ; these ridges divide the surface 
towards the base 
into three slight- ^°- ^'■ 

K concave surfaces, 
llie inferior has 
eight distinct ridges 
n -in of whi cli reach 
the apex ; these di- 

\ide this strongly convex face into nin^ 
slightly concave facets, of which those ad- 
jacent to the carinae are the widest, (Fig. 
lt>, A.) side view, natnral size, (Fig. 37,) 
viewed from the point, showing the di- 
iiston into parts and its polygonal foi'm. 
It 13 possible this tooth may differ from 
others which have been described. It 
differe from the one described by Dr. 
DeKay* m being finelj lugoso, and distinctly serrate, neither 
does he apeak of angulaiities, though they are faintly indi- 




iij of N. y„ vlL 3, p. I3G- 
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catod as existing upon the outer face in his transverse soetion, 
but that those faces are concave has not been stated by any 
writer. 

The transverse section of the tooth, Kosaosanrna Hoffmani, 
given hy Prof. Owen, lias no angularities at all on either 
face — the figure of the M. Maximiliani exhibita them upon 
the anterior face, but none upon the inner. 

The tooth which I have just described is perfect, and not 
worn ; the figures are good illustrations of its characters, and 
it appears, therefore, that the characters are eitlier not uniform 
or else there are two species belonging to the green sand. It 
is evident tliat the tooth in qnestion belongs to the species, 
Maximiliani, rather than the Hoffmaui or gracilis. 



POLYGOKODON EECTUS, LBIDY. MOaSOSAUKUS KECTL'S. 

Tooth long, pointed, compressed; near- 
ly equally divided on the oiiter and in- 
ner faces ; the faces are formed by fivo 
equal and siinilai- planes, bounded by 
ingular ndges, only two of which, on 
each face, can be said to approach the 
ipex ; these are the two antenor and two 
posterior ridges cui'ved backwards ; bi- 
eirinate ; but the posterior edge is near- 
ly straight, while it has a convexity be- 
iire which gives an appai'ent curvature 
' w hich does not exist ; edges smooth ; 
enamel is probably thin or removed, 
leaving a dense dentine, with fine longitudinal cracks which 
appear at firet like fine sti-iae. The tooth is broken at the 
base of tlie crown, ahowing a shallow pulp cavity, 

Tliis tooth differs from any of the preceding in its form and 
surface. It is particularly noticeable, that the part near the 
base is distinctly angular, and is divided into ten nearly equal 
planes, and is bounded by well defined angles. All these 
angles extend a little above the middle of the tooth. It dif- 
fei-8 from either of the three species of Mossosausus in its pro- 
portions. It also diffei-s from the teeth of the Leiodon, by be- 




>y Google 



319 



ing much more compressed. The teeth of the Polyptichodon 
are circular, and the teeth also of the Phogonodon, whicli I 
found upon the Cape I"ear, are also quite circular and eouieal. 
It is possible it may be a palatine tooth of the M, Maximiliani. 
It differs, however, in form from those teeth. It appeal's to 
have had that kind of attachment to the jaw, which has been 
called acrodont. Length, one and Ihree-qnarter inches ; 
■width, at base, aeven-sisteenths,' 



POLTPTTCHOBOH^OWHN. POLXPTOCHOIXIN liUGOSira. E. 

The teeth (Figa. 28 and 3Q) whieK are repi-eeented in the 
margin were discovered in a bed of miocene marl at Elizabeth- 
town, Bladen county, in 1852-3. They were regarded at 
liie time as having belonged to an extinct nndescribed species. 
I have had hopes that other parts of this saurian would be 
discovered which would throw some 
^ ;ht upon its organization and formj 

■ "i Lt as yet no bones which can be re- 

I -red to the genus, or species to which 
A ■ t, e teeth belonged, have come to 

f ■> ■' ;ht. Saurian hones of a large size 

e not wanting which may have be- 
nged to the teeth under considera- 
m, but more than one species have 
!en discovered. In one instance the 
iddle of a large femur; in others 
anial plates, the sculpturing of which 
e quite different, ai'e among the 
mes which have been discovered, 
lose, however, are disconnected frag- 
ents, and hence are insufficient to 
ttle the question of ownership. The 
>och to whicli the bones referred to 
Blong is not at all established. Large 
:urian vertebra bave been found in 
le green sand, and teeth resembling 
^ ..lose found at Elizabethtowu in the 
eocene marl upon the Neuse. Hence it is probable that the 
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epoch of these reptiles is earlier than that of the miocene 
beds. They are found in those 
beds for the same reason that 
the exogyra costata of the green 
sand is also found in the mio- 
cene. While it is clear enough 
that fossils have been washed 
out of the green sand into the 
miocene. I have no evidence 
that they have been transport- 
ed into the eocene, the next 
series above. Thedepositssoem 
to have quietly succeeded the 
gi'een sand ; but when the mio- 
cene period arrived, there waa 
a breaking up of the older 
series, and their contents carri- 
ed immediately up to this pe- 
riod, and under favorable cir- 
cumstances fossiia of both periods were intermingled together, 
and heiice I regard the animals under consideration to have 
lived before the miocene beds were deposited. 

The teeth which I have figured I have referred to a genus 
of crocodilian reptiles established by Prof. Owen, and which, 
in England, belonged to the chalk or cretaceous system. 

The following description is drawn from the teeth before 
me: Teeth thick and conical, and slightly curved; trans- 
verse section circular or round ; enamel traversed longitudi- 
nally by numerous transversely rugose cracks, the strongest 
of which reach the apex ; no trenchant edges or carinae 
proper. 

The teeth are only gently curved ; they are very strong 
and robust, and the enamel is traversed by ratlier irregular 
rugose ridges, which appear like cracks. The inside ridge ia 
stronger than the others, and are formed of two confluent 
ones, and takes the place of a carina, and extends to the 
point in the young tooth ; but in old and worn teeth moat of 
the ridges terminate considerably below the apex. The sur- 
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face of the yonng tooth (Fig. 39) is very rough, and the edges 
of the rugosities are realy, irregularly serrate, and ran into 
each other. The section is round at all places, from the base 
to the apex. Its crown ia hollow, and its pulp cavity presents 
a conical hollow which extends ahout one-third of the length 
of the crown. On exposure to the weather, the crown ex- 
foliates in conical layers. Below the crown, that part known 
as the root ia hollow, hut has a thick strong shell, which on 
the concave side has three wide shallow furrows ; the middle 
one is exactly in the concavity ; they occupy about one-third 
erf the cylinder ; the remainder is perfectly circnlar. 

Prof. Owen's description of the polyptychodon* is as fol- 
lows: "Teeth thick and coni'cal; transverse section of the 
crown circular, withont larger or trenchant ridges; enamel 
ridged longitudinally, but only a few reaching the apex. 
ITie crowns, when weathered, exfoliate in a conical manner 
by detached layers, like a cone, in cone; base having a con- 
ical pulp cavity which opens into the crown in distinct 
sockets." 

Tlie foregoing description of Prof. Owen, of the genus Po- 
lyptychodon, applies so well to our teeth, that there can re- 
main scarcely a doubt as to their generic identity. It is, 
however, only a generic similarity; the species appears to be 
quite different from both of the species described by Prof. 
Owen, and from its remarkable rugose enamel, I propose aa 
its specific namo, rugosus. 

It differs from the Alligator in the absence of a deep con- 
striction at the base of the crown, from the Pliogonodon of 
Leidy, by its robustness and rugosities, and from the Ellipton- 
odon,byit8 circular section, this having a circular section only 
at the base of the crown, while in the former the crown h^ 
a circular section from base to apes. 

Sculptured Cranial Plaie, (Fig. 40.) — These plates are sep- 
arated from each in the line of suture, and are generally bro- 
ken. They are thick and strong, and were no doubt sufiiciently 

• Palaeontogrsphical Society's tjnuarMioo, p. 16, vol. for 16J1. (Dcseriptiun ortb. 
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BO to resist tlie entrance of a miisketball. The same remarks 
as it regards owneraliip 
have already been made, 
reepecting other bones of 
this class, so cornmon in 
these deposits. Tiiat there 
were two, at least, power- 
ful reptiles, is evident from 
their bones and teeth, but 
in no instance have two 
been found attached, and 
in snch relations that it 
would be safe to affirm that 

they belonged to the same individual. 




DON COMPKESauS. — EMMOKS. 

Tooth curved, robust, sub-conical and 
\ ointed ; crown circular at base, becom- 
ng elliptical, and finally sub -elliptical, or 
■ith the inside more flattened or lese 
ODvex than the other; biearinate; the 
nterior ridge becoming obsolete near 
tie base of the crown, and without ser- 
atures or rugosities ; enamel rather fine- 
ly wrinkled longitudinally, or faintly ru- 
gose, and none of the rugosities extend to 
the apex; dentine is concentric; pulp 
cavity open, conical, carinate. Figures 
natural size, Eigure i2, transverse sec- 

This tooth is broken at the base of the 
crown, and has lost a small part of its 
apex. 

It differs very clearly from the Polyp- 
tychodon, Pliogonodon, Mossosaurus or 
Pleiosaiinis. Tlie clear and distinct marks of difi'erence are 
shown in the figures of each reierred to except the Pleiosau- 
rus. This tooth was foniid in the miocone near the Cape 
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Pear River, in Bladen county. As the bonea which have 
been found in these beda indicate the existence at a prior pe- 
riod of two large and formidable saurians, so the teeth con- 
firm this view, and I have placed in this connexion a sculp- 
tured cranial plate, (fig. 40,) which may have belonged to this 



Additional discoveriea, however, are required before it is 
possible to determine to which of these plates the teeth re- 
spectively belong. All the bones which are found in the mi- 
ocene beds, are broken, though they are mixed with perfect 
delicate sheila. This fact proves that the bones were subjec- 
ted to violence before they were imbedded in the miocene, 
and hence belong, probably, either to the eocene or green sand. 



PLIOGKINODON NOBILI'* LEmY.— (FigS. 43 & 44.*) 

In the collection of Pi ^f Emmons there are two, much 
miitdited teeth of i siumn discovered in a miocene deposit 
of Ctpe Fell jSfoith Carolma These teeth, which have lost 
their fang and summit, are elon- 
gated conical, nearly straight or 
onl) slightly curved inwardly. 
Their section is circnlar with an 
mncr pair of opposed carinae; 
and their surface is subdivided 
mto numerous narrow planes and 
pi Dvided with a few vertical in. 
teiiiipted plicae, which are more 
nnmerous internally. The base 
of the crown is conicylly hollow ; 
the dentine is concentric; and 
the enamel is finely wrinkled. 
The spe''iraens measute three fourths of an inch in diameter 
at base, and ate about one and a half inches long, but when 
perfect their crown has been a half inch longer. 
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From tLe teeth of Mososaurus those of Pliogorwdon differ 
in their nairower proportion, their eti'aightneas, their circular 
transvei-se section, their relatively narrower planes, and in 
their possession of plicae. From the teeth of Polyptyohodon 
they differ in the possession of dissimilar planes and carinae, 
and in their less degree of robnstness ; and from those of 
Pleiostmnis in the existence of divisional planes and the cir- 
cular section. 



DKErAKi>D0N litPAR. i,ra:Dy,^(r'iga. 45 & 46.*) 
This genus and species are proposed on the crown of a 
tooth resembling the corresponding portion of the inferior 
canine of a bear, except that it has 
bnt a single carina, and that on the 
concave border internally. Tlie spe- 
cimen was discovered by Prof. Em- 
mons, at Elizabeth town, Cape Fear, 
North-Carolina. It is black in color, 
curved, conical, most convex exter- 
ly, and is oval in transverse section. The base is hollowed 
conically, and the enamel is smooth. The length of the spe- 
cimen is tliree-quartei-s of an inch; the antero posterior di- 
ameter of its base is seven lines, and its transverse diameter 
five lines. 

The tooth I snspect to have belonged to a crocodilian rep- 
tile, though it may possibly even prove to be a mammalian 
relic. 




" Dewuibed bj Prof. Leidy, 
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CHAPTER XVn. 



Description of the n 



s of Fish in the North-Carolina Mjirl betJs. 




18CHYRHIZA AKTFQUA, LEIDY. 

The curious genus Iscliyriiiza, 
'" was iiret trought to my notice 

by the discovery of a tootli in 
the Green Sand of New Jersey, by 
Pi of Leidy. My collection con- 
tains several teeth discovered on 
the Nense River. In most speci- 
mens the crown has lost its apex, 
bnt the fang is entire. In the per- 
fect condition, the crown has been 
Hterally compressed, conical and 
ml erted with smooth, shining en- 
amel. The fang expands ii cm the crown in a pyramidal man- 
ner ; is quadrilateral, cnrved backward, and divided at base 
antero-posteriorly ; the division becoming deeper posteriorly. 
The larger specimen, in the figure, which is of a red coloi', 
when perfect, was nearly, or perhaps quite two inches in 
length. Its fang is an inch long, eight lines antero-perterior- 
ly at base, and six lines transversely. The base of the crown 
is oval in section, and measnres six lines antero-perteriorly, 
and five lines transveraely. 

The smaller specimen is black in color, and was about half 
an inch sliorter than the other. Its fang is about ten lines 
long, and at base is about six lines square. It belongs to 
miocene of North-Carolina. 



S-OSBIL BQDAUBAE OF TOE TERTIAKY OF THE EASTEKM COUNTIES. 

The fossil squalidae, or sharks, are known only by their 
teeth, as these are the only parts which are usually preserved. 
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Their vertebrae are soinetime8 preserved, but they must be 
exceediiigTy rare in beds which are as loose as the clays and 
sands of the tertiary deposits. But the teeth, being protect- 
ed by El very dense enamel, and having a firm strong core, re- 
sist change for ages ; it is in these organs, therefore, that 
memorials of this highly interesting order of fish have beeD 
preserved. 

The teeth being attached loosely to a cartilaginous jaw, 
are almost always separated and detached ; and hence, they 
occur singly. Of the mode in which they are connected, we 
are informed by the living species which inhabit the adjacent 
seas. From this source of information, we may be assured 
that these single teeth were arranged in several rows in both 
jaws; that only a single one, those of the iront, stood up- 
right, while the remainder lay ilat with the points directed 
backwards, or oblicLUely so. When the front teeth drop out, 
its place is supphed at onec by the uprising of that one which 
is opposite the vacant space. The teeth, though very numer- 
ous, differ but little in form, though they differ more in size- 
The most remarkable difference may be observed on compar- 
ing the symphysal teeth, or middle row with those on each 
side. Thus, Fig. 49, shows a front section of the lower jaw 
of the gedeocerdo arciiGtis ^ the outer j-ow standing upright, 




those behind lying flat, and the middle teeth consisting of a 
series of small ones. This figure, therefore, ia a type by 
which the reader may compare the prevailing arrangements 
jn the existing, as well as in this extinct family of iishes. 
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OENOS CAEOHAEODON. — SMITH. 

Teeth very large, broad, triangular and rather Hiiifoi-mly 
dentated in both jaws. The enamel is usually cracked longi- 
tudinally ; roots massive and divergent ; inside nearly flat ; 
s smooth, and scarcely ever striated. 



CAKCIIAKODON MEGALODON.— AGA3S. (Fig. 50.) 

This species has the form of an equilateral triangle, tliongh 
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it admits of slight variationa ; teeth somewhat oblique, or iu- 
clinod to the posterior end ; upper, or outer side, nearly flat ; 
under side prominently convex in the middle ; enamel cracked 
longitudinally on both sides, particularly along the middle ; 
serratures rather indistinct from the nae of the tooth.; core 
coarsely striated. It is usually found in the miocene beds, 
and is tlie most common upon the Cape Fear, 

If the size of the teeth furnish an indication of the strength, 
size and ferocity of this species of shark, then it must have 
been one of the largest and most formidable animals of the 
ocean, combining, as Prof. Owen remarks, with the organiza- 
tion of the shark, its bold and insatiable chai-acter, they must 
have constituted the most terriffic and irresistable of the pre- 
daceous monstei"s of the ancient deep. The largest of the 
teeth measure sometimes six inches in length, and from four 
to live wide at base. 

Tlie jaws of the largest species of shark known in modern 
times measure about four feet around the upper, and three 
feet eight inches around 
^'"^ 5'- the lower jaw. The 

length of the largest 
tooth is two inches, and 
the total length of the 
shark, when living, was 
thirty-seven feet. If the 
proportions of the ex- 
tinct shark bore the 
same as those of the 
■living, their length must 
liave been over one 
hundred feet, equaling 
ill this respect, the larg- 
est of the whales, 
tooth of tlie carcliarodon raesi' 



IV 



■>J 



Fii;'Hve 51 shows a smalle 
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CHAECHAEODON FEEOZ. — N. S. (FigS. 52, 53, 54.) 

Form nearly an equilateral triangle, thick ; inner face very 



Figs, 52 & 53. 
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convex, outer nearly flat, and slightly champered towards 
the edges, and also slightly 
convex near the middle ; ser- 
atures small, root thick,stout 
and straight across the hase, 
and sloping on the inner face. 
Tlie form of this tooth differs 
materially from the megalod- 
on, especialJy in the I'elations 
of its height and breadth ; 
height, four inches and a half, 
breadth at base, five inches ; 
thictiiess of the root, one inch 
and a half, measured over the 
slope ; length from the apex to 
the base of the root, five inch- 
es, measured along the edge ; 
thickne^ at the middle, one 
inch. Found in the eocene of 
Craven county, IT. 0, The 
dimension of this species of 
shark eguals that of the car- 
charodon megalodon. The 
tooth is thicker and stouter 
than this species, and more 
convex posteriorly, straighter 
across the base, and propor- 
tionally wider. Fig, 52 shows 
tlie outline of the tooth, fig. 54 
is an edge view, and figure 53 
a transverse section, showing 
convexity of the inferior face, and the flatness of the superior. 

CAECHAEOnON SDLCIDEHS. — AGA8S. (FJgS. 55 & 56.) 

Teeth large, thin and pointed ; their forms correspond very 
closely to that of an isosceles triangle. They are flat on one 
side ; the enamel extends to the root on both sides ; it is more 
regularly eulcated upon the convex than upon the other side ; 
flg. 55 young of the sulcidens. 
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OAEOHAEODON AKGTJSTrDEKg, (FigS. 57 & S 
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Crown only elightly oblique, rather thick, but comparative- 
ly narrow, but wide at base, and armed with serrated wing- 
lets, pointing upwards and outwards ; the serratures are strong- 
er than those upon the crown ; roots maesive, and separatee 
by a distinct arch. Fignre 58, a tooth which should probablj 
referred to this species, though the arch of the root is flatter 

Prof. Gibbs, on the authority of Prof. Agassiz, has merger 
in tho carcharodon angustidens, the following species : C Ian 
ceolatus, C. heterodon, C. megalotis, 0. semi-serratos, C. au 
rieulatus, C. turgidus, 0, semi-serratus, and 0. toliapicua, or 
the ground that thoy are insufficiently characterized and no^ 
clearly diatinguiabable from each other. 

OABOHAEODON TEI4NGULASI9, W. S. (Tig. 59.) 

Crown of the tooth rather tliin ; the posterior faces of th* 
crown meeting in the central line at an obtuse angle, but upoi 
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each side of this line tliey are quite flat ; onamcl tliin, sei-ra- 
tures small, root thick, striated and heavy, with a very low 
arch. 

This tooth scarcely exhibits the usual convexities of either 
fajie ; the faces being hounded by plane surfaces, the meeting 
of which give an obtuse angle when obtained by a central 
section through the crown. It belongs to the eocene, and was 
obtained from a bed near Newbern. 

c. ciiAsiDEKB, n. s. (Fig. 59, a.) 
Tooth snb-conical, thick, slightly oblique ; inner face very 

convex, outer flat at base, evenly but flatly convex near the 
apex, with an inconsiderable 
ridge extending from the 
base to a pointnear the apex, 
and somewhat ridged across 
the whole of the base of the 
outer face ; serrae, sub-equal, 
and armed with sen-ate wings 
at base ; root thick and pro- 
minent on the inside ; en- 
amel extends on the outer 
face to the root, and is ex- 
tended continuously over the 
wings. This tooth belongs 
to the eocene at Wilmington. 
It is distinguishable from oth- 
ei' teeth belonging to this 
order of fisheS) by its veiy 
uniform degree of thickness 
from the baso of the root, 

near its termination, at the apex. 




CAEOHAEODON CONTORTmENB, — N. B. — (Fig. 60.) 

Tooth an irregular cone, with the crown twisted near the 
summit; base of the root nearly plane, with the bj'anches 
projecting upwards, rather than downwards, ao much so as to 
stand upright when placed upon its base; inside the base 
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projects enormously ii^ward ; enamel thin ; serraturea small, 
Bubequal ; inner face very convex ; outer nearly flat at base, 
but traversed longitudinally by an inconsiderable prominence. 




Only one tootli of this Jesciiption has been obtained from 
the eocene at Wilmington. The form of the tooth is very 
peculiar, and may be readily distinguished by the great thick- 
ness of its root and projection inward. This projection is 
on a level with the branches of the root. The twist also, at 
the extremity, is also, a prominent feature in this tooth. It 
is probable, this tooth indicates the existence of a genus, 
which should be separated from the carcharodon, but the ex- 
istence of a single tooth does not furnish all the characteris- 
tics which probably belong to it. 
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SPHENODlie BKCTIDENS, — N. S. — (FJgS. 61 & 62.) 

Tooth very long ; comparatively slender ; both 
faces convex ; internal more so than the exteraal ; 
becoming narrower towards the edges ; the base 
in some of the teeth trenchant, then nearly par- 
allel two-thirds the length ; enamel rather thick 
grooved on the inside, and cracked longitudinally 
on both, with a texture coarser than in the 
lamna; root unknown. Figure 63, transverse 
section. Green sand of N'orth-Oarolina. 



GENirS MEMTPEISTIS. 

Apex simple and smooth; margins of the tooth 
denticulated to a point near the apex. 



HEMIPEI3TI3 SEEKA. AGASS. (Fig. 63.) 

The H. serra is characterized by 
teeth which are aeiTated to a pointnear 
the apex, where the serratnres cease, 
and the margins are left smooth. 

HEMIPEISTIS GEEtniLATUS. N". B. 

Form similar to the H. serra ; sides 
convex, long at base, and rather thick ; 
enamel smooth, and marked with only 
at base faintly crenate ; entire towards 




QEKUS OXYEniNA. 

Tooth fiat, broad, oblique, lanceolate and smooth, widening 
it base rapidly ; root thin and nearly straight, and destitute 
>f spreading branches or forks. 
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RHINA XYPHODON. — AGA8S. — (Pig. 64.) 

Lanceolate ; base of the flat side 
inai-ked with shallow furi'ows ; en- 
amel extends a little lower on the 
inner than outer side. 



. HASTILIS. — AGASS. — (PigS. 65 & 66.) 

Tooth rather elongated; lanceolate; nearly equilateral; 
bone of the enamel more arched than that of the oxyrhiua 




xyphodon, and the root seems to be less developed. It close- 
ly resembles the xyphodon. 

OXYEHINA IDESOKII.— GIBBS.— {Fig. 67.) 

Tooth thick and strong ; roots well developed and forked ; 
enamel simikr in texture to the carcharodon, and also cracked 
longitudinally. 
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It difi'era from the former in the character of tiie enamei, 
curvatures, the ahsenqe of serratures, 
and the form and development of its 
root. 

GBNU8 GALEOCEKDO. AGASB. 

This genus is an inhabitant of our 
present seas, and tlie species arcticus 
(Fig, 49) very closely resembles the 
galeocerdo aduncus, whose teeth are 
abundant in the niiocene marl beds 
of North- Carolina. In botli jaws the 
teeth are similar and equal. They form 
five rows, which contain twenty-three 
teeth each, an odd small tooth occu- 
pying a middle position over the sym- 
physis. The back teeth become small and are relatively 
shorter than the side teeth, presenting in this respect 
an approach to the fonn of the teeth described as tlie 
galeocerdo latidens. In two species of galeocerdo which dif- 
fer in size, the serratures are constant and preserve a great 
imiformity ; and the common character of the . aerratares 
seems to be, that which might be called compound, by which 
I mean, that each notch is itself notched, and it is possible 
that many of the species possessed this character more or 
less, but have lost it by wear in their usage. 

Figure 49 shows the ari-angement of the front teeth of the 
lower Jaw in the galeocedo arcticus, and the position of a small 
series of teeth immediately above the simphyais; 




Tooth oblique angulated, and winged on one aide, or with 
the sides unequal. Anterior face convex, pcsterior rather 
tiat. Serrate, serratnres unequal, the fii-st npon the wing the 
largest; npon the ai'ched edge the serratnres are largest upon 
the lower half of the crown. 
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GliEOCEEDO BGABTONI. 

Tooth araall, rather flat, lanceolate, slightly oblique, convex 
on both faces of the crown, but concave at the base on the 
outer face ; root spreading widely, and obscnrely wrinkled ; 
serratnres eub-equal, serrate or finely lobed ; the enamel ex- 
tends lower on the outer than the inner side. The latter 
character I am disposed to regard as its most diatingnishable, 
for though the size of the teeth of this species may vary con- 
siderably, the character of the serratnres will be preserved. 

GALBOOEEDO SUB-CBENATtrS, K. 9. 

Tooth nearly upright, or with only a slight obKquity poste- 
riorly; anterior edge formed by an arch belonging to the 
lower half, while the apical extremity or half the edge is 
straight, posterior edge is also straight for two-thirds the dis- 
tance from the apex to the base, below which, the edge is 
drawn inwards ; there ie a constriction also on the opposite 
edge at the base of the crown ; edges rather obsoletely cre- 
nate than serrate, smooth near the apex, and the smoother 
wing of the posterior edge stands at right angles to the axis 
of the crown ; upper face rather flat, and marked by a faint 
rounded ridge extending from the base to the apex, and the 
surface slopes only from this ridge to the margins. Tlie char- 
acteristics of this species will be gathei'ed from the preceding 
description. The absence of distinct serratnres, the foi'in of 
the crown, its constriction at base, are the moat important 
points, in which respects it differs from any which I have 
seen. 

GALEOCBEDO PEISTODONTUS, — ASASS. — (Fig. 68.) 

Crown large, obHque ; anterior edge irregularly arched, 
and extending much farther upon the base 
th\n the opposite edge; upon the flat, or 
neirly flat face, or outer one, the enamel 
extends below that on the convex side; 
seratures unnequal. Rare in North-Caro- 
hna, but I have several specimens, and 
tiom Dr. Gribbs's account of it, it seems 
to be still more rare in South-Carolina. 
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Fig. 69. 



pristodontus. 



G. LATIDEKS. — (Fig. 69.) 

DiiFers from the preceding in its pro- 
portional length of baae, being considera- 
bly greater. 

The crown is low, and the enamel ex- 
tends lower upon the outer face ; the sen- 
atures subequal ; apex pointed. 

It is much more common than the G. 



Teeth rather flat, narrow and elongated; smooth, and 
naually fumiahed with appendages at base. 

lAMNA ELEOANS. AGA88. (FlgS. 70, 71 & 71 A.) 

Tooth narrow, lanceolate ; inner face quite convex, outer 
rather flat — ■^ "- • '■''-- ' '"-'- -'-■ate at base, 



\ 



A 



^, . t . ,^. 



but towards the middle the striae degenerate into wrinkles; 
the onter ones ai-e short, and but reach the edge of the tooth at 
base. The L. elegans is very common in the miocene beds of 
North-Carolina. I'ig. 71 a, side view. 



I CONTOETIDENS. 

Specimens which answer to the figures of this species, given 
by Prof. Gibbs, especially in the irregular form and absence 
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of denticiilatioiis at base. In other charactera there is only a 
sliglit diffeience between this and the L. elegans. They are 
found in the same beds. 



Fie. 72. 



L. 0OMPKES3A, 

Compressed or flat, both faces convex and 
siib-eqnal, base in-egularly denticulated; root 
wide and spi-eading. It differs widely from 
L. elegans and contortedcns, but resembles 
the otodns ; but Prof, Gibbs remai'ks that they 
are more lanciform, and the core more slen- 
der than the otodus. 
figures 73 and 74 appear to belong to the 
kmna. They are rather thick 
and stout, and resembles very 
1 oxyrhina, Mio- 
cene. 

Figures 75, 76, 77, 78, 79, 
80, and 81, belong to the eo- 
cene. 




dSl^^ 



L. CEASIDENS. 

Tooth thick and comparatively short ; not very thick and 
projecting inwardly ; inner face striate as in the preceding 
species. 



G^ML'S O'rODUS, 



Tooth rather broad and ilat, and armed with eqnal sharp 
denticles at base; root rather thick, projecting Inward. 



0T0DU8 APPENDICULATCS. — AGA83. 

Tooth oblique, sharp or pointed, faces unequally convex ; 
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denticles rather prominent and strong; line ol' baee nearlj 
liorizonta! ; roots spreading widely, forming a very obtuse 
angle with each other. 

I have referred also the following figures of teeth to the 
genus otodus : 82, 83, 84, 85, 86, 87, 88. They all belong to 
the eocene formation, and occur in a layer near the top. They 
are from the plantation of Mr. "Wadaworth, of Craven county. 




OENUS OORAX. 

The following figures of teeth found in the eocene of (Jraven 
county. I am unable to refer them to species ah'oady deacrib- 
ed, viz: 82, 83,84,85. 





ODON-iAsi'16.— (Figs. 86a, 87a, 88a, 89a.} 

This gemis should have followed lamna; 
I now introduce it for the purpose of re- 
ferring to odontaspis, (figs. 86 and 8T,j 
which appear to belong to this genus ra- 
ther than lamna. So, also, figs. 88 and 
I, which are destitute of basal denticle; 
but the cutting edge of the crown extends 
over the fangs and ia slightly expande<i 
on this part of tlie tooth ; it preserve alsu 
its cutting edge. Eocene of Craven eonntv. 
I have no facilities at hand which en- 
able me to make a correct reference of the 
eocene odontolitM, and have to trust t« 
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my memory in making the references to tlie genera to wKicli 
t]iey belong. 

CARCnABODOK.-<Fig. 90.) 

Note. — The annexed figure of a tooth, which may 
probably be referred to this genus, is confined to 
the eocene of OraTen county. I have been unable 
to refer it to a species already made known. 



A 



SUB OBDEK.' — THE liAYS. 

rhe rays are distinguiahed from sharks proper, by the flat- 
ueaa of their bodies. There are several species in the sea 
bordering tlie coast of North-Carolina, one of which is known 
by the name of simff ray. The I'ays form tlii-ee families ; 1, 
the priatides, familiarly known aa the saw fishes, whose muz- 
zles are elongated into a flat long extension, armed on each 
margin by pointed teeth ; 2, rajides, or rays, whose mnzzle is 
simple, but whose tails are not armed with a sting; 3, the 
Inylliobatidea, comprehending tliose rays whose tails are 
armed with a sting. The remains of the latter family are 
kaown in the tertiary and cretaceons of North- Carol in a. 
Their teeth differ in form from those of the sharks, and would 
scarcely be regarded as teeth at all, were it not for their oc- 
currence in the living species upon the coast. They are 
placed in the month in the form of a pavement, and occupy 
the areas within the mouth of both jaws. They differ in form 
from the pycnodonts in being angular. They are employed 
in crushing hard bodies, as the shells of the molusca. Their 
mouths are placed below, and well' situated for seizing the 
animals upon which they feed. 

FAMILY PEISTIDES. 

Fish which have a prolonged, bony muzzle, armed with a 
plain horizontal series of teeth upon each margin. 

GKNUS PEI8TI8, — (Fig. 93.) 

Single teeth broken from the flat piate near its junction 
)!ave been found in the superior layer of the eocene in Cra- 
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ven county. One margin 13 grooved the whole length, and 
straight, the other is curved and grooved only at 
'^ ^'' bise Kgnre the natural size. I have also found 
smaller ones, which belong apparently to the same 
s] ecies. 



stilly? 



MILIOBATroES. 

are provided with serratine 



GENUS MILIOBATIS. 

Stiug dentated upon one margin. No stings of 
this 1 md have as yet been met with. 



Sting with both margins dentated. 



TEYQON CAIiOIJNERHIS. N. S. (FigS. 91 & 93.) 

Teeth in mosaic, the ends augular, they 
being bounded by six lateral planes. 

Sting serrate, (Figs. 94 & 95,) grooved 
longitudinally, rounded on one side. Fig. 




95 shows the form of a tranveree section. 

These specimens were found in the upper part of the eocene 

marl in Craven county, and as the teeth and stings were found 

in proximity, it is inferred that they belonged to one specie. 



A. — FAMILY PTONODONTIDAE. 

This family possess teeth of a cylindrical form, and which 
are arranged upon both planes of the jaws in the form of a 
pavement. The longer axis hes across the mouth from side 
to side, but set in rows arranged from before backwards. The 
middle rows contain the longest teeth, and they diminish in 
length towards the sides of the month. An idea of this ar- 
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rangement may be obtained by an inspection of the moutii 

of the mylliobates, the common sting ray of the 

Fig, 9«. (.q^^^^ Jjj tj^jg fjgh ^j^e teeth are Bet also in pavement, 

(but tiiey are not angular. But the teeth in the 
Pycnodonts are not placed with eo much regularity 
as in the Myliobatides. 
Fig. 96 is figure of a tooth belonging to the back 
part of one of the middle rows of the pavement, or 
mosaic. It may be called Pjcnodns Carolinensis. 
The teeth of this speeios of fish occur in the miocene 
associated with those belonging to the genera galeocerdo and 
lamna. The family of pycnodonts began their career 
Fio, 97. jj^ ^.jjg Permian, but were the raoet numerons in the 

§ Jurassic period. 
Another species of pycnodont is represented by its 
tooth in iig. 97, which appears to be much less com- 
mon than the preceding. 

SCALE OF A GANoro.-— (Fig. 98.) 
A single scale (fig. 98,) was found in the miocene upon the 

Cape Fear, The fish was closely related to the gar-pike, (le- 
pidosteus,) of moat of the Ame- 
rican rivers. The scale occupied 
a position in the first row of 
scales back of the head. The 
fish of this clasa had aJi'eady be- 
come rare at the commencement 

of this epoch. The gar-pike is tlie only surviving one of this 

family in the American waters. 



-(Figs. 99, 100.) 
The annexed figures represent a pe- 
culiar form of fish teetli, which are quite 
common in some of the marl beds in 
Edgecombe county. They were attach- 
ed by ligament, and probably occupied 
a position in the throat. 
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CHAPTER XVIIL 

MOLLCSOA. CLASS CEFHALOFODA, 

'Iliis class embraces those inollasca, whose locomotive or- 
gans are attached to the head. They have the form of mus- 
cular arms or tentacles. Besides the arms snrroimding the 
head, they have fins and an apparatus by which they can pro- 
pel themaelvea through the water hy its ejection in a stream. 

Some are covered by a shell, coiled in a vertical plane, as 
the nautilus ; others are naked or destitnte of an external 
shell, hut have an internal one, which varies much in form in 
the different families. 

Their eyes arc well developed and their mouths are provi- 
ded with jaws somewhat similar to the mandibles of a bird. 
They are predatory and live on flsb, crabs and shell fish. 

The most remarkable part of the apparatus by which they 
seize their prey, are the circular discs arranged on the under 
side of their arms, by which they are enabled to pi'oduce in- 
stantaneously a vaenura when applied to the surface of a fish 
or a slightly yielding body. By this arrangement they are 
able to seize and hold most securely their captives, and de- 
vour them at leisure. As a means of escape from enemies 
more powerful than themselves, they are provided with a bag 
or sac filled with a dark fluid which they can eject at will, and 
thereby discolor the surrounding water and escape unseen. 

This sac is called the ink-bag, and the liquid ia employed 
for the manufacture of the India ink. Even the consolidated 
fluid in the fossil ink-bags is used for this purpose. 

This class is a large one, and the species which compose it 
are found in all seas. They were also extremely numerous 
in ancient times, and tlieir hai^d parts as external and internal 
shells are preserved as relics of extinct races. One of the 
most common fossils of the green sand is the Belemnite,* 
which is an internal shell, though its form is quite unlike one. 
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-(Fig. 101.) 

The belemnitolla is anb-cylindrical and tapering to a point 
from its base. The sides are marted by numerous ramose 
furrows, though they are arranged without much order, and 
being crowded they give the surface a granulated appearance. 
Tho base has a fissure which extends through the wall to 
a conical chamber. On the bad:, there is an ele- 
vated convex snrface, narrow toward the base, 
but widens towards the apex, where it is lost. 

This geuns presents a great variety in form and 
size ; but the foregoing characters are its constant 
characteristics. It occurs at Black Eock and 
Kocky Point, and is one of the characteristic fos- 
sils of the green sand. It is 
Fm.i03. FiG.ioa. fp„jj^ ^]gQ jjj the miocene beds, 
bnt is there by accident. 

JJEIJLMNITIXnA COMHEESSA. N. S. 

(Fig. 102.) 
Shell slender, transverse sec- 
tion elliptical at base, and it be- 
comes gradually more flattened 
to its apex; the fissure of the 
base is short ; surface nneven 
and somewhat irregular. This 
species is entirely destitute of 
the granulations, or the convex 
sm'face of the preceding species. 
The green sand of North-Caro- 
lina is poor in cephalopoda, I 
have not yet observed either an ammonite 
or nautilus, though they occur sparingly in 
the eocene. 

In the eocene of Craven county I found 
numerous specimens of the bony or horny 
cores of the jaws of cephalopoda. I have 
not been able to determine tho family to 
which they belong. Fig. 104 represents their 
form and size. They occur only in the up- 
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per part of the formation associated with sharks' teeth, and 
teeth and stings of one or two species of ray. 



r MUKIOIDAK. 

The muricidae arc generally readily distinguished by their 
roughness occasioned by the periodical expansion of its lip. 
These being permanent, the shell is strongly marked by the 
rough shelly expansions along the lines of growth, as in the 
murex. The shell preserves its spiral form; the outer lip is 
entire behind, and the front prolonged in a straight canal. 
The eyes of this family are sessile and seated on tentacles :. 
the animal has a broad foot. 

GENDB MTIKES. LINN. EOCK BOELL. 

The shell is roughened, or winged with the periodical ex- 
pansions of its lip, which are permanent after it has advanced 
to a mature state. 




MUB&X UMBBIFFI — CON — CERASTOMA DMHEIFEIi— -rOUMKY ASD 
HOLMES — FO^ IL1 SfUrH LAKOLINA lEOM CON. M8S. — (Fig. 104a,) 

Shell fnsiform ; whirls 
snl carinated, or angulat- 
ed and provided with 
SIX foliated and rather 
lroT.d reflexed lamina, 
spirally arranged. Mi- 
ocene Cape Fear Kiver, 



^r[fEEx GLOBOSA. — (Fig. 105 a.) 
Shell rather globose, or obtusely fusiform, and with four 
principal varices ; intermediate ones irregular and spirally, 
traversed by many angular ridges, body whirl inflated, aper- 
ture oval, peristome continuous, and extended posteriorly on 
the body whirl, forming an angulated canal ; outer lip ridged 
within and crettulated on the margin ; eollumela iip ridged, 
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and one i-idge at the posterior angle ; beak reflexed, Mio- 
cene of the Cape Fear "River; half the natuml size. 

Fio. 105 *, 




MUBKX SEXUOS'rATA. — (I'']g. 106.) 

Shell fusiform, with three spinous varices, and traversed 
spirally by angular ridges. Canal closed 
Fio. loe. beak slightly reflexed. The body whirl baa 

six ridges or ribs, with an intermediate 
ge. Shell imperfect. 




I, CON PTKULA OAKXCA, G0UiJ>5 

ECLGTIS ■CASIOA, CON. 

This shell is pyriform, swollen, thick 
and heavy. The outside is ornamented by 
transverse slrlae, and also with compressed 
tnberclo8, which stand npon tlie most prom- 
inent part of the body whirl. The outer 
lip is simple and sharp, pillar lip fleiuous 
and concave above. 
Tlie suture of this species is not channelled, neither baa it 
a turrited spire. It is one of the moat common tbssils of cer- 
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tain marl beds upon the Cape Fear river, but is less common 
II poll tlio Nense. It is one of the common living species upon 
the Atlantic coast. 



BU8ICON PEEVEHSUM, CON' — PTEULA PSEVERSA, EEEV:E.— (Fig. 107.) 

p_^ ,^^ This shell is also pear-shaped and 

swollen. The prominent part of the 
whirl is ornamented with tubercles, and 
is ako coronated ; the whirls are turned 
to the left. 

It is common upon the coast. It is 
very abundant in a post pUocene de- 
posit at Beaufort, but is also often met 
with upon ihe Cape Fear. 

BUSICON OANICULATDM, CON.— PTRTILA CAS- 
ICULATA, GOULD,- — FULGOli OANICTI LA- 
TUM, CON. — (Fig. 108.) 
Shell somewhat pear-shaped, apire de- 
pressed, and ornamented witli revolving 
lines ; body whirl swollen ; 
canal long and straight; 
sntnre channelled. Com- 
mon on the coast, and ra- 
ther common, also, in the 



PTKULA CAROLINECSIS— 
MEY AHDHOLMEL, H. 





CAEOUNA. 

Description : " Shell, pear-shaped ; spire short, depressed ; 
suture profoundly caualiculated, margined by the obtuae ca- 
rina at the angle of the whirl ; body whirl truncated above ; 
angular whirls of the spire angiilated in the middle, and in- 



• PosBilsofSouth-CaroliaB,— TuOBie)- ai 
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clined sliglitly to t]ie summit, having line revolving Hues in- 
distinct, but prominent and waved on the base of the body- 
whirl ; canal long and tapering," Miocene marl, Cape Fear. 



rXKULA SPIEATA, LAM. FtlLGUE PYBULOIDEB. SAY. FOLGUK 

PYKUM, CON. 

Shell pyriforra ; spire depressed obtuse; whirls flattened, 
and traveraed by numerous revolving lines; suture canicula- 
ted. Ifc still lives upon the coast, and is common in the post 
pleiocene of North-Carolina. 



PYETJLA EETICULATA — LAJI — ■SYCOl'YPUa SETICTJ- 
I.ATC9. (Fig. 109.) 

Shell thin, cancellated ; spire very short j 
Buihce marked by revolving Hnes, which are 
mtei-sected by longitudinal ones, giving the 
=ihell its reticulated appearance or character. 
curs both in the miocene and post pleio- 
cene beds, particularly at Beaufort. It is of- 
ten much larger than the figure. 

PirSUB LAM. 

Tlie genns Fusus ia distinguished by 
its straight open canal and the ab- 
sence of plaits upon the columella. 



FCTSU'^ QUADKrCOSTATUS. (Fig. 110.) 

Shell tliick, spire depressed, body 
whirl, inflated and ornamented by 
four elevated equidistant spiral belts, 
nmbilicus large. — Newbern. 



FUSUS EQUALIS. S. 8.— (Fig. 111.) 

Shell thick, spire rather short, conical ; whirls eight round- 
ed and somewhat ventricose, and ornamented by numerous 
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spiral snbequal lines, coarser and 
more distant upon the back and ros- 
trum; aperture and rostrum rather 
than twice the length of the 
spire; outer lip ridged interaallj; 
pillar lip spirally ridged. Miocene of 
Cape Fear Eiver. 



EXILIS. — (Fig. Ill A.) 

Shell fusiform, spii'e 




of seven whirls, oraa- 
mented by revolving 
striae and longitudi- 
apertnre one 
half the length of the 
shell. 



FDEDS LAMELL09US.— N. S.— (Fig 112.) 

Shell small, fusiform ; spire composed of five 
iG. 112. ^j. gj^ whirls, ornamented with ten strong scalari- 

♦ form ribs, each rib on the body is composed 
of three sharp crenulated plates, the one in the 
middle being the largest. 

FTJSTfS MOHILtFORMIS.— N. S.— (Fig. 123.) 

Shell small ; wliirls four, oraamented with raised beaded 
spiral lines, between which there are lines nearly aim- 
pie ; spire rather shorter than tho aperture ; aperture oval ; 
canal short ; the two upper whirls ai'e smooth. Miocene of 
Cape Fear. Kare. 



This genns is characterized by its elongated fusiform shape, 
its round or angular whirls, open canal, and its folds upon 
columellar lip, which is more or leas tortuous. The folds upon 
the lip are quite oblique, and two or three in number. 
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FABCIOI.AEIA DISTANS. — LAM. (Fig. 113.) 

,,^ This shell at Urst sight appeare smooth, 

but a careful inspection showa that it is 
finely striated longitudinally ; its spire is 
composed of six or seven convex or pro- 
minent whirls, and its pillar has bnt one 
plait. 

It ia a common shell upon the coast, 
and in the post ploioeene at Eeaiifort, 

V but not uncommon in the mioeene of 

J Cape Fear. 



ELEGANS. — N. 8. (Fig. 114.) 

Shell elongated, acute; whirls eight 
rounded, ornamented with wide, and 
finely striated ribs ; striae transverse to 
the ribs, or longitudinal ; ribs of the body 
whirl, about fifteen, the middle of the 
body-whirl upon the outer lip, the four 
widest ribs alternate with three narrow 
ones; plaits three, concealed within the 
pillar lip; spire longer than the aper- 
ture. 

This shell ia rare in the mioeene of 
North-Carolina. It would pasa for fnsus 
if the pillar lip was not examined just 
within the apertui'e, the plaits reaching 
only to its edge, but they are strong and 
well developed through its entire length. 

It is possible this shell may have been 
previously described, but its broad, fiat 
and very prominent ribs are so peculiar, 
that if observed and desciibed, it could 
scarcely escape detection. Figure half 
the natural aiae. 
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ri-BCIOLAEIA SPAREOWl. N. B. (Fig, 115.) 

Shell rather thick, turbinate ; 
p- whirls six or seven rounded, or- 

namented with spiral, and rather 
rounded ribs ; ribs of the body- 
whirl, about ten, striated longitu- 
dinally, hat obhqnely striated on 
the npper part of the whirl ; plaits, 
three upon the pillar lip ; tlie ribs 
alternate, being coarser and finer 
■jg^t^, for the ribs whicli belong strictly 

oyp^' to the aperture ; aperture larger 

l^i'^^^V than the spire. 

I hJ^Hw 'Shh species is quite distinct 

^Bt^sL ^^^'^ th^ former, the ribs are le^ 
^S^^^i, numerous, flatter, and the striae 
are partly oblique and partly lon- 
gitudinal, or in the direction of 
the axis of the shell. The five 
upper whirls have varices in both 
species. Eare in the miocene 
marl bed of Mrs. Purdye, Bladen 
county. One-half the size. 
This iine fossil is dedicated to Thos. Sparrow, Esq., of Beau- 
fort county. 



FASCIOLARIA ALTISKNATA,— N. 8. 

Shell rather small, but thick turbinate ; whiris six or seven 
slightly inflated, body whirl elongated and ornamented with 
strong spiral linos, and with tine ones between, but which 
are frequently obsolete. All the whirls are tuberculated. 
Spire shorter than the aperture Plaits two. 



FASCIOLAEIA KODTJLOSA, N. S. (P'g. 116.) 

Shell rather thick, whirls about seven, all nodulose or 
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ornamented with varices and spiral eiibequal striae. Mi- 
ocene of the Cape Fear T, ,,_ 

Pio 11fi . '"°- "'■ 

river. 



FASOIOIAKIA AOTTTA,— N. 

s. (Kg. IW.) 
Shell elongated, a- 
cute, whirls ahout sev- 
en, ornamented by 
spiral sub equal ribs, 
with obsolete ones be- 
tween them, six upper 
whirls have also equal 
varices ; longitudinal 
striae very fine, aper- 
ture shorter than the 
spire. Miocene of the 





Oape Fear 



OANOELI-AEIA CAEOLmENSIS. — H. S. (Fig. 118.) 

Shell thick, angulated, whirls few, oblique, cariuated and 
)rnameutcd bj two subspinous spiral bands, body whirl trana- 
Pio lis verselj, rugose towards the aperture, 

rugae subci'enulated, aperture trian- 
gular, and acute in front, umbillicas 
large, open, and funnel ehaped, 

I should have hesitated to have 
placed this interesting fossil in the 
^enus caneellaria were it not that a 
closely allied species, the C acutan- 
gulata, Faujas, is thus referred by 
high authority. The C. acutangulata 
18 one of the characteristic fossils of 
tlie miocene beds of Dax, south of France. Its surface is 
is ornamented like a caneellaria, but the aperture in both the 
Dax and North-Carolina specimens is triangular, but both 
have rather obsolete folds upon the pillar lip ; they are rather 
more obscure in our specimen than in that from Dax. The 
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existence of this interesting fcssil in North-Carolina proves 
the close analogy between the jniocene of France and that of 
the southern States, and it seems that the new species really 
replaces the C. acntangiilata in onr mioeene heds. 

I am indebted to I. Lea, Esc[., of Philadelphia, for speci- 
mens for comparison. 

It occni-s at Mr. Flowers' marl bed on the Cape Fear, 
Bladen connty, 

OANCELLAMIA KEIICITLATA. (Fig, ] 19.) 

Shell thick, ovate, spire acute, whirls about six, and angolat- 

ed and ornamented by prominent, longitndiiial and revolving 

ridges, which produce a cancellated siirface. Columulla with 

Pif. ijo several strong oblic[ue sharp folds ; outer 

lip traversely ridged within. 



I OADDATA.— (Fig 120.) 

Shell turbinate, winged ; p,g. 120, 
whirls four or five, angulat- * 

ed and strongly i-idged longi- ^^^i 

tudinally ; surface traversed ^9h^ 

by leaser revolving ridges. ^^KP 
Two opposite ridges are pro- \W 

dnced more than the others, * 

one of Hhich forms the margin of the enter lip ; canal long 
and straight. Common on the coast, and rather rare in the 
mioeene of Worth- Carol in a. 





FAMILY BUCCISIDAE. — BtfOOIBUM MCLTIEDQA- 
TUM. — CON. (Fig. 121.) 

Shell thick, ovate; spire composed of 
iiv6 whirls, marked with deep impressed 
revolving lines ; apex rather obtuse; col- 
umella, with a strong fold at base and a 
slight prominence at the base of the body 
whirl ; bicarinate, aperture gi-eater than 
half the length of the shell. Miocene of 
Cape Fear River. 
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KI'COINUM POKOINDM. SAY. (Fig. 132.) 

Shell thick fusiform ; spire composed of live or six whirls, 
ribbed longitudinally, and marked with num- 
erous 3'aised revolving lines ; beak short and 
only slightly reflexed ; outer lip marked with- 
in by numerous ridges, IJuccinum vibex, 
buceinum trivittatum and obsoletum are as- 
sociated with the preceding e 




ISUCCIHOM MULTILINEATOM.— N. S. (Fig. 134.) 

Shell small and thick, turreted ; whirls six, 
and marked by many irapreased spiral lines, 
between which there are also many narrow flat spiral bands ; 




whirls furnished with sttong longitudinal ribs, mteimpted at 
the suture, apertuie, ovate and less than half the length of the 
shell; canal short and dnccted back's ards; the body whirl 
has about thirteen ribe. Kare in the miocene of Cape Fear. 



BUCOINUM MONILIFORMIS. N. S. (Fig. 125.) 

Shell small, thick and robust, rugose ; whirls about sis, and 
ornamented with moniliform ribs. This shell, though small, 
ha^ all the marks of being mature. The flat spiral bands, 
which as they cross the ribs and give them a beaded appear- 
ance, are strongly marked oit all the whirls. Rare in tho 
miocene of Oape Fear. 
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BUCOINUM mDENTATTJM. (Fig, 126.) 

Shell quite small, thick, robust; whirls aboat live, two 

upper smooth, the others are ornamented with 

Fig. lae. j.^^g g^Q^ apirsil bands ; aperture oval, aciite 

4 behind, outer hp furnished with two rather 
prominent teeth, or short ridges ; canal wide and 
very short. 



i OBSOLETUM. — (Fig 127.) 
Surface granulated ; apire shorter than the body, Tlie 
common species of the coast ; is rare in the miocene of North- 
Carolina. The epectraen figured 
was a young- shell, and broken. 



GALBODIA HODGII. — CON. (Fig. 128.) 

Shell rather thick ; elliptical, ob- 
tuse ; whirls about Hve, inflated, 
and ornamented with numerous 
fine spiral lines, which ai-e quite 
prominent at base ; these, with the 
fine Unes of growth, give the siir- 
face a cancellated appearapce ; 
collumellar lip marked with many 
irregular plicae ; aperture nearly 
twice the length of the spire, Mi- 
ocene of Gape Fear. 



TEEEBEA DI8L0CATUM ; SAY. — ACUS DISLOOATUM. 

Shell thick, elongated, acute ; whirls many, slightly convex, 
upper portion constricted, forming a revolving band, parallel 
to which, there are numerous spiral raised lines; lines of 
growth longitudinal and conspicuous, which give to the sni-- 
face a reticulated appearance. 

Common in the miocene marls of North Carolina. 
18 
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. i:kilinea.ta ; tuomey and holmeb — ^fossils of sotii'h- 

OAEOLINA. (I'ig. 129.) 

- '-■' Shellthick, elongate bands alternate, acute, 

tapering gradually to a point ; whirls many, 
seventeen or eighteen, and ornamented by 
^ revolving impressed lines, and passing just 

et above the middle of the whirl ; the upper 

part of the spire is also marked by short 
longitudinal ribs, which are interrupted by 
spiral lines. Oblique lines of growth are 
usually conspicuous. In old specimens, 
the riba are obsolete. 

Common in the miocene of Nortli-Caro- 
lina. 

■l-EKEEEA NEGLECTA. — N. S. 

Shell terete ; spire composed of many 
whirls, traversed spirally by a deeply 
impressed line, dividing it into two uu- 
■iqual iJarts ; the lower has three or four interrupted spiral 
lines, the upper, none. The ribs of the upper part are more 
obtuse than the lower, and die out before they reach the di- 
viding impressed line ; in the lower, they cross it from line to 
line. 

In this species, the revolving lines are fewer than in the 
T. dislocatum, and in the latter, they are common to both 
parts of the whirl. In the unilineata, there is but one dis- 
tinct revolving hue. 

DOLIBM OCTOCOSTATCM. — N. s. (Fig, 139 a.) 

Shell small, thin ; whirls three, infla- 
ted ; body-whirl ornamented with eight 
spiral ribs, connected by short bars, 
peristome interrupted ; aperture ovate ; 
umbilicus small, open ; outer lip crenu- 
lated. 



>y Google 



hoeth-oabolma obologioal scbyet. 259 

olwa; lam. — steephona; brown. 
The olives are shells of great beauty, being highly polisheci 
and covered with a porcellanous enamel, the surface of which 
is marked by spots and hands of a great variety of colors. 
The shell is cylindrical, dense and heavy ; the spiro ia short, 
with channelled snturea, and the aperture long and narrow ; 
the anterior part ia notched ; the columella ia callous and stri- 
ated obliquely. The body-whirl is furrowed near the base. 
The olives are the inhabitants of warm elimatoa, and are very 
active. 

OLIVA UTEEATA. — SAT. (Fig. 130.) 

Shell cylindrical, thick and polished ; spire depressed ; vo- 
lutions angular and channelled ; apex acute ; outer lip sharp, 
inner marked with numerous sharp folds j aperture linear, in- 
cised above and notched below. 

This shell ia very common in many of the naiocene marl 
beds in the State. It is also living and common on the coast. 
The fossil frequently retains the polish of the living shell ; the 
colors have disappeared. 



OllVA. ANCILIAKIATUFORMTS. LEA. 

Shell small, oval, thick, and polished ; spire elevated, acute ; 
suture channelled ; aperture narrow; inner lip thickened by 
callus and marked by a few obscure folds. 

The foregoing description applies to a small oliva, with a 
large amount of callus upon its inner lip ; but it appears to be 
a thicker shell than the one to which I have referred it. It 
is the most common upon the Cape Fear I'iver. 



An ohva, (fig. 131a,} lai'ger than the preceding, and more 
cylindrical, and having a higher spire, is occasionally found in 
the miocene beds of the Cape Fear. It has six whirls, and 
the folds upon tlie inner lip extend to the anture. 



—LEA. 

With this addition to the olives, we have four or five species 
belonging to the miocene period. 
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TAMILT OYPEErOAE. 

The shells in this family are remarkable for their forms, 
polish and beauty. They are j-olled as a scroll, and are cov- 
ered with a poreel5anons enamel. The spire is concealed, the 
apertnre is long and narrow, and the outer lip is infiexed and 
thickened. It comprehends the beautiful, spotted and banded 
shells known as the cowry. 

CTPEAEA CAR0I.INBNSB. — (Fig. 131.) 

Shell ovate, flattened on the 
side of the aperture ; outer lip 
prominent at the apes ; margins 
of the lips ornamented with num. 
erous plaits, and receding from 
each other, beginning at the 
most prominent part of the whirl. 
In some of the miosene beds it 
ia quite common. 



It is a 




PEDIOULUS. 

small ovate shell, and 
ribbed, and with a 
narrow groove along the back. 
I have not yet met with it in the 
marl beds of this State, though 
it appears to be common in South 
Carolina. 



MtTRA OASOLINENSIS.— (Fig. 132.) 

Shell fusiform, thick, ov elongate, and tapering 
towards each extremity ; whirls slightly convex, 
channeled above, and traversed by nnmerous 
spiral raised hues ; columella lip, furnished witt 
numerous oblique plaits, of which the upper 
one is the strongest; canal wide and straight. 
Miocenee marl of North-Carolina. The shell 
is often found much larger than the figure. 
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MAEQDJELLA OLITAKFOKMIS.— POECBLLANA OLIVAEFOEMIS : TUOMliY 
& HOLMES, FOSSILS OF SOUTH- CAROLINA, p. 131. — (Fig. 133.) 

" Shell elongated, oval ; spire profoundly obtuse ; aperture 
linear; labrum, (or outer lip) tumid, refloxed, prof'uselj ere- 
nulated within ; eoiumella with three raised plaits." 

"With this description, several specimens agree, which I 
have found in tiic marl beds. It is, however, rare. 




MAEGimCLLA LIMATDLA. — (Fig. 134.) 
Shell ovate; spire short; outer lip unequally crenulated; 
columella lip four plaited ; aperture contracted above by de- 
position of oallus. 

MAEGINELLA CONSTEIOTA. — N. 8. (Fig. 135.) 

Shell polished, cylindrical ; spire short ; aperture constricted 
in the middle by the imbending of the onter lip ; plaits four 
crowded at the base ; margin of the outer lip smooth. 

MAIiOrNEr-LA OVATA.— N. s. (Fig. 136.) 
Shell ovate ; spire much depressed ; aperture uniform ; 
outer Hp marked with numerous crenulations within; coln- 
meUa with six or seven plaits, the upper becoming obsolete. 

MAEGWELLA INFLEXA.— N. 9. (Fig, 13T.) 

Shell oval ; spire somewhat elevated ; obtuse at base ; mar- 
gin of the outer lip iiiflexed above the middle ; smooth inside ; 
plaits four, and very prominent npon the inner lip. Differs 
fi-om the constricta in the height of the spire. 
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MAEGINBLLA EtBVATA. — N. S. (Fig. ^38.) 

The thickened outer lip and the plaits of the inner, show 
this to belong to the genus raarginella, though it has a close 
resemblance to an oliva in the elevation of the spire ; whirls 
four. 

EEATO LAEVIS?— (Fig. 139.) 

Shell obtusely ovate ; wide at the base of the spire ; spire 
depressed; both hps crenulate, but most distinct upon the 
outer lip ; resembles very closely a marginella. Miocene 
marl of Cape Fear river. (Eare.) 

It is difficult to distinguish this from the English species 
with the aid only of figures. It may be indentical, and I have 
therefore referred it to the English species. 

FAMILY VOLUTIDAE. 

The volutes have a thick, short ornamented shell. The 
spire is particularly so, and it is also provided with a niamil- 
lated apex. Aperture is large and elongated, and the colu- 
mella has several plaits. 

VOLUTA JiTOTAUIUS,— CON. 

The shell is fnsiform and thick, and has a conical spire and 
a papillated apex ; wiirla, convex and contracted near the 
sutures, and the two principal whirls are ornamented with 
short ribs; lines of growth distinct, and crossed by faint re- 
volving lines ; plaits, two and rather distant, and faint indica- 
tions of au intermediate one. Foxind in the miocene of the 
Oape Fear river. 



' & HOLMES, FOSSILS OF SOUTH-CAE- 

OJJNA, p. 128.— (Fig. 140.) 
" Shell fusiform, ventricose ; whirls compressed above, spi- 
rally and transversely striated ; striae wrinkled and coarse at 
base; spire short and sub-cancellated, papillated; aper- 
ture semi-lunar ; outer lip acute, smooth within ; columella 
lip very thin, decumbent, almost obsolete, semi-callous, not 
diatingnisbable from the body-whirl, but by outline and color. 
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Columellar tumid, tortuous ; obliquely plaited with three 
folds." 




VOLUTA 0BTU8A. N. S. (Fjg. 141.) 

Shell fiigiform, coutracted above 

he body-whirl, and forming thereby 

, sub-cylindrical spire ; spire obtuse 

apex papillated aud hook- 

Fu 141 ed, body-whirl plaited 

longitudinally at its top; 

columellar lip furnished 

with only two plaits. 

Mr. Flowers inioeen(! 
mill, Bladen county. 



r CONIDAE. 

As the name implies, the bKcIIb are conical from the great 
preponderance of the body whirl over the short depressed 
spire. The aperture is long and nan'ow, and the outer lip is 
notched near its suture. 



OONDS ADTEKBAEIOS— OON.^fFig. 143.) 

Shell conical and turned to the left ; the surface ia marked 
by revolving lines ; towards the face of the pillar lip the lines 
are strong ; whirls of the spire rather concave ; edges sub- 
carinated ; labrum sharp, edge convex, and forpiing a sinus 
near the snture. Common in all the marl beds upon the 
Neuse and Cape Fear rivers. 

C0NU3 DILUIVIANUS. (Fig, 1.43.) 

Shell conical, mucli smaller than the preeeeding, and the 
whirls are turned to the right ; surface markings the same ; 
the revolving Hnes are less oblique than in the G. adversarius. 
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They are associated together in about equal numbera. Neither 
species are fouad in older beds. 




I'LETJKOTOMA LL'NATUM.— LEA, TUKKIS LUNATUM. FOSSILS 07F 

SOmTH-OAEOHNA. (Pig. 144.) 

Shell thick, elongate, acute, subfnsiform ; strongly and 
obliquely ribbed; spire, eiglit whirled, angulated above and 
ornamented by a narroM' sutura! band. 

The upper part of the whirls are construct- 
ed so as to present to the eye a narrow spiral 
band. Eather common in the mai'I of Cape 
Pear river. 



LTMATULA. — CON. (Fjg. 145.) 

Shell i-ather small, eub-fnsiform; spire com- 
posed of five or«ix whirls ; whirls constricted 
above and sab-angnlated, forming a aatiiral 
spiral collar ; ribs oblique and coarse. It is 
about one inch long. 




PLEf KOTOMA C 

Shell small, sub-fusiform ; whirls about six, indistinct ; body- 
whirl traversed spirally by four other sharp ridgea. 
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PIEUEOTOMA ELEOAKS. — -N. B. (Fig. 146.) 

Shell small, sTib-tomted ; whirls, atout nine, constricted 
above, ornamented by numerous longitudinal riba, and tra- 
vei-sed by many fine raised spiral lines, wliich become very 
distinct upon the pillar lip. 

The spiral lines are very regiilar and eqiii-distant. The 
body whirl has about sixteen ribs. Figure natural size. 




PLEir T "MV llLLlCLLAiA — -t, ^ fFl^ l47.) 

Shell small, thick, sub acute , whnls, se\en oi eight; apex 
sub-tubercnlated, constricted above, and traversed spirally by 
rather coarse raised lines ; apex papillated, and the first whirl 
is spirally lined, and without tubercles or short ribs. It is 
more widely constricted than the, preceding. 

PLEtmOTOMA FLBXUOSA. — N. S. (Fig, 148.) 

Shell small, thick, sub-turbinate ; whirls, seven or eight, 
and ornamented by flexuose ribs, which extend across the 
whirl ; ribs alternating with those of the adjacent whirl, 
Tiiere are abont ten ribs belonging to the body-whu-1. 



■ NATIOIDAE. 

The genus Natica belongs to a family of shells which is 
characterised by a globular form, few whirls, or a low and 
obtuse spire, a semilunar aperture, an acute outer hp, and an 
umbilicus often covered, wholly or in part, by a thick cal- 
lus. Tlie species are all marine. 

HATIOA HBEOS, — SAT. Fig. 149. 
Shell sub-globose, spire depressed, whirls four, convex ; 
lines of growth obscure ; aperture, ovate ; umbilicus simple 
and rather large. 



>y Google 



NOETH-CAEOLIHA GEOLOGICAL eUKVET. 



This species is common in the miocene marl of North- 
Carolina. It is also living tipon the coast, but is more abun- 
dant, according to Dr. Gould, north of Cape Cod than south 
of it. 



NATIOA DUPLICATA. — SAY. FiG. 150. 

Sholl thick, ovate; spire some-what prominent and pyrami- 
dal by the compression of the whirls ; and surface marked 
by faint revolving lines; the lines of growth more distant: 
umbilicus partially closed by a tliick dense eaUus. 




NATIOA. — (Fig. 151.) 
Shell thick, spire depressed ; umbilicus perfectly closed by 
a thick rough callus, which extends to the angle where it be- 
comes much thickened; sature distinct. It agrees with the 
ciausa in part, but it is a much larger shell, being one inch 
and eight-tenths in diameter. Fossils answering in size to 
the ciausa exist in the miocene mai-1 on the Cape Fear 
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NATIOA CANEBNA. — Fig. 133. 

Shell rather thick, lines of growth snrronnding the apire, 
very distinct, resembling wrinkles ; umbilicus partially closed 
with callus. 

Occurs frequently in the mioeene marl of N"orth-Carolina. 



JBwwfif 




NATICA FEAGILTB. (J"ig, 153. 

Shell small, surface marked by revolving lines and lines of 
gi'Owth, which give it a cancellated appearance. 
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r PTBAMIDELLIDAE. 

This family, wlien restricted to existing apeeiea, embraces 
shells of a small size, and wliich ai'e spiral slender, pointed 
and tarn'ted ; aperture small, and the columella lias one or 
more prominent plaits. Shells which, in form, bear a very 
close resemblance to this family, are found in very ancient 
rocks, bitt which, in comparison with those of the present day, 
were of a gigantic size. 



sA. — CON. (Fig. 154.) 
Shell smooth, and still somewhat polished, subulate ; suture 
angularly channelled, columella with two folds ; outer lip pro- 
vided with three teeth. It is a rare shell in the mioceno of 
North-Carolina. 




~N. s. (Fig. 155.) 
Shell tnrrited; whirls, six or seven, and ornamented by 
numerous longitudinal ribs, and less distinct spiral lines giv- 
ing the surface a reticulated appearance ; coInmeUa three 
plaited. It closely resembles the P. elaborata — H. E. Lea. 




CHFurf^Tz A — l,r o 1 h ) 
Shell slender, elongated ; many whirled ; whirls longitudin- 
ally plaited and marked by obscure spiral lines ; aperture 
simple, ovate. Rather rare in the shell marl at i 
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OHEMHiTZIA EETIOULATA. — N, 8. (T"ig- 15^a.) 

It haa six reticulated whirls, and about six revolvinff rid; 
to each ■whirl. Miocene of Lenoir. 



GUNUS EILIMA, EI980 

Shell small, white, polished, poi cellanous, elongated, whirls 
numerous, flat; outei hp 'ihaip, bnt thickened ■witlim; pillar 
lip reflected over tlie c ikinieUa _ 

eulhia laevigata. — pastthea laevigata.— h. k. lea. (Fig 157.) 
Shell small, acute, rather conical, polished and porcellan- 
aus ; whirls, about nine ; suture, obscure linear. 

EUUMA BDBIJLATA. N. B. (Fig. 158.) 

Shell subulate, porcellanous ; whirls, nine or ten, slightly 
convex; suturalapace rather wide ; aperture elongated. This 
shell is not uncommon ia the shell or miocene marl of Lenoir 
county. 

PAJOLT OEKITHIADAJi: OERrmmM (tEIPHOKIb) MONILIFERUM : if. 

E. LEA.— (Fig. 159.) 
Shell subulate, sinistral, thick, costate, sutures small ; whirls, 
ten, flat; ribs three, moniliform; columella smooth; canal 
short and deep. 

CEEiTHimi. — (Fig. 160.) 
Shell small, elongated ; whirls, many, slightly convex, or- 
namented with numerous longitudinal ribs, which extend 
across the whirl ; canal short and deep. 

cbrithium: AmnxLATtrM. — n. s. (Fig. 161.) 
Shell small but thick ; whirls many, ornamented with three 
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but slightly oblique to 



sharp spiral ridges. These ridgi 
the axis of the shell. 



[ BICOSTATA. — N. B. {Fig. 162.) 

Bliell small, thick, taperiug from thehaso; whirls many, 
and ornamented with two spiral, nodulose ribs. 



S.— TOTTMEY AND HOLMES — FOSSILS OF 



TEEEBELLUM 



Shell subulate ; whirls many, pointed, flattened and orna- 
mented with two sharp spiral ribs ; sutural line deep, especi- 
ally below. 

This shell presents considerable variation in passing from 
its immature to its mature state. In the young the spiral 
ridges are placed near the anture, and the space between is 
concave ; the waving lines of growth gives it an obscurely 
beaded appearance. It is the most common univalve in the 
marl beds of Edgecombe county. 

TEEEIiELLUM C0N8TEICTTJM.~N. 8. 

Shell rather thin terete ; whirls many convex ; lower ones 

deeply constricted on the hne of suture, and ornamented by 

two principal raised revolving lines placed nearer the lower 

margin than the upper ; the finer parallel lines are numerous ; 

longitudinaIly,thG spire is frequently marked 

Fig. les. jjy obsolete ribs ; lines of growth indistinct. 

It differs from the T, Etiwanensis in the 

position of the principal revolving lines, 

and the lower rounded whii'ls. 

TBEEBELLUM EDEDENn.— TOtTMEY & HOIJMIES, 
FOSfelLB OF SOUTH-CAEOLINA, P. 122. 

(Kg. 163.) 
" Shell subulate, turrited ; whirls flatten- 
ed, spirally ribbed and transversely striated, 
which give the ribs a beaded character." 
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BOALAEIA MULTISTBIiTA. (Fig. 164.) 

Slieli, small whirls numerotis, rather convex and ornament- 
ed with many sliarp longitudinal ribs. 

All the specimens of this species of scalai-ia which fell under 
my observation were imperfect at the aperture. Shell marl 
of Lenoir county. 

SCALAKIA CITRTA.— H. S. (Fig. 165.) 

Shell thin and delicate ; whirls about four, ornamented with 
rather flexuose, sharp, longitudinal ribs. Shell marl of Lenoir 
county. 

eoALAEiA CLATHEua.- — (Fig. 166.) 
All the specimens of this species, when found, were im- 
perfect. It differs Irom the preceding in having transverse 
ribs between the longitudinal ones. 



P JilALOOONCH CS . LKA. — V1.W ALOCONCTTUS SCULrTtniATtlS. 

(Fig. 169.) 

Shell vermiform, tubular, provided with two longitudinal 
plates internally ; externally it has nodulose ribs 

Fig. 169. ^^. cogtae. The shell is curionsly twisted into knots, 
but sometimes it is rolled np into a coil somewhat 
conical, as in the figure, after which it is coiled 
irregularly. It is very common in the miocenc 
marl beds of the State. 



KAMILT LrrOKmrnAE. — LITOEINA LINEATA. N. S. 

(Fig. 170.) 

Shell rather small, thick conical ; whirls five 
nea:lj flat, and the two lower are ornamented with many 
spiral ridges, which are crossed by obscure lines of growth ; 
three upper whirls smooth. 
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FAJIILY TUEBINIDAE TEOOnUS PUILAKTKOPUS. (Fig. 167.) 

Shell conical, but rather depre^ed; 
whiila slightly angnlar at base, and orna- 
mented with spiral beaded lines, alternat- 




TKocHus. — (Fig. 168.) 
It appeal's to differ from T. armillatusj 
but I art! unable to refer it to any of the 
species described in the miocenc beds. 

DELFHIHULA QlTADR"(COSTATA, — N. 8. (Fig. 180.) 

Shell small, thin ; whirls, few, augulated anil furnished with 
four ribs, which are crossed by lines of growth ; aperture an- 
gular. 

Found occupying the interior of the large univalve shelb 
of the miocene. 



—WOOD. (Fig. 181.) 
I have placed this figare nnder this genus, though it docs 
lot agree with it in every particular. 



r TOKNATELLroAE. 

This family has a convoluted shell ; it is cylindrical, or sub- 
cylindrical, with a long naiTow aperture ; columella plaited. 

TORNATINA OYLIHDEIOA. — H. S. (Fig. 183.) 

iio 1B3. Shell small, convoluted, cylindrical, porcel- 

lanous, or polished; spire depressed; whirls, 
angnlated ; suture channelled ; aperture long 
and nairow; outer lip arcuate ;. columella with 
one fold 

Tina small shell lesembles a cyprea, or some of the smaller 
species of olivaa. It is not uncommon in the miocene; it is 
usually found in the cavities of the larger univalves. 
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' HELICIDAE— 'LAND-SHELLS. ^HELIX TKIDENTATA. 

{Fig. 183.) 
Shell depressed, or flattened, convex ; -whirls, four and ob- 
liquely wrinkled; aperture contracted and-furnished -with two 
teeth 0)1 the outer Up, and one upon the inner lip ; tlie latter 
is cm \ ed 




H. LABYEINTmOA. — (Fig. 184.) 
Shell email and of a conical form; whirls, six and marked 
ivith oblique lines of growth; lipreflexed; inner lip furnished 
with a single tooth extending witliin the shell. 

FAMILY LIMNEIDAE.— FEESn-WATEE SHELLS. PIANOKBIS BICAEI- 

NATUS. — (Fig. 185.) 

Shell deeply concave on both sides ; whirls, three ; carina- 
ted on both sides ; lip on the left extending beyond the plane 
of the preceding whirl. 

This fresh water shell ^ rare in tlie raiocenc hods of the 
Cape Fear. 

FAMILY PALUDINIDAE. 

Thig family embraces certain gasteropoda, most of which 
Jive in fresh water, as lakes, ponds and rivers. The form of 
tlieir shells is conical or globose, covered with a thick gi-eeii 
epidermis. The aperture is rounded and the wJiirls convex ; 
peristome continuous. 

PALTTDINA 80BGLOBOEA. — N. B. (Fig. 186.) 

Shell rather thin, turbinated ; whirls, four, ronnded or con- 
vex, short ; aperture rounded ; third whirl marked by four or 
live spiral obsolete lines. It has a close resemblance to 
Gould's and Halderman's genus Amnieola. 

Miocene of Cape Feai-, but it is by no means a common 
shell. 

19 
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CLASS ELiAOniOPODA. 

OrrjLTJLA LTI iTjEKia. CON. (Fig. 187.) 

Shell corneous, oblong-ovato, depressed ; 

^ "^ ' concentrically lamellose ; apex behind the 

^^f'^^% eentie; posteriorly, it is marked by a few 

> ladnting lines; interiorly, it is smooth, 

, ind there is a short longitudinal ridge on 

/ the median line. In some of the miocene 

beds m Wayne county, it is quite common. 



FAMILY TiKNTALIDAK. TOOTH SHBLI.e. 

The dentalidae are hollow, curved tooth-like shells. They 
ave visually ornamented by longitudinal ridges, but sometimes 
they are smooth and polished. They have a round or circular 



DEHi-ALTjid; ATTKHTJATUM. SAT. (I'ig- 188.) 

Shell gently curved, and ornamented 
with twelve rounded ribs ; aperture cir- 
cular. Common in the shell marl of this 
State. 

Fm. IS 

D. THALLUS, — CON. (Fig. 189.) 

Shell small, polished, curved and ta- 
pering towards both extremities. Com- 
mon in the shell marl. '"* ■'^ 

OAECtra AHNULAaTM. — N. 8. (Fig. 190.) 

Shell minute curved ; ends subequal ; 
aperture circular ; siirface annulated. 

This minute shell is quite common iu the miocene of this 
State, It is found in the interior of larger ones, which it 
probably itshabitcd. 

CASni,Y OAI.TrTRAKIDAE. — LIMPETS. — BONNET LIMPETS — CUP AKU 
SAUCEB MMPKra. 

The hmpeta have but one valve. It is sometimes saucer 
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shaped or aub-conical, and passing into a cone, within which 
there is an appendage somewhat similar in form to tlie outer 
cone. These cones are frequently snb-apiral. They adhere 
to rocks and stonea with their apertures below. 

OE0OIETJLIIM COBTATtlM. 

Shell rather thick, circular at base, and furnished with 
strong but rather irregular ribs ; apex sub-central ; margin 
crenulated. 

CEUCiBULUM EAMOSUN. — OON. (Pig. 191.) 

Shell ovate ; apex sub-central ; ribs prominent and orua- 
meuted by a aeries of subordinate diverging ridges, but par- 
tially interrupted by the lines of growth ; inner cup sub-con- 
ical, entire, and marked by circular ridges, or lines of gi-owth. 
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C. DUMOSUM. 

Shell depressed, sub-conical, oblong or oval at base ; sur- 
lace ornamented with spiral ribs, and whose spinea are hol- 
low. 

C. MCLTII.INEATini. — (Fig. 192.) 
Shell rather small, depressed, very thin ; apex elevated, 
Bub-central, disk marked with radiating lines. Eather com- 
mon in tlie miocene. Usually occnpies the interior of other 
sheila. 

TKOCliriA OEKTEALIS,— (Fig, 193.) 

Shell rather small; vei'y thin, round, ovate ; apex medial 
minutely spiral and acute. Associated with the foregoing' 
shells of this family. 



Crepidula has the limpet shape, but a posterior oblique 
inarginal apex. Interior has a horizontal plate, forming a 
partition which curves the posterior half. They vary in form, 
which is very much dependent upon the surface to which they 
are attached, 

CEEFIDUIA FOESIOATA. (Fig. 194.) 

Shell obliquely oval ; surface convex, smooth or wrinkled j 
apex turned to one side: diaphragm concave below, occupy- 
ing half the shell. Common in the miocene of Worth-Caro- 
lina. 



. SriNOSA. 

Shell depressed, oval, cosiate and spinous, especially to- 
wards the margin. Common in the miocene. 

CEEKDULA PLANA. SAY. (Fig. 195.) 

Shell nearly flat, slightly convex ; diaphragm convex ; the 
form is very variable, assuming the shape of the surface upon 
■which it rests. 
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FAMILY FI8SUEELLIDAE, KEY-HOLE LIMPETS. 

Shell limpet shaped; some iavo the margin notched in 
front ; in others the apex is perforated. Adhere to rocka and 
stones. 

FiaaiTEELLA EEDIMICULA. (Fig. 196.) 

Shel! ovate, ohlong, elevated, and rather thick; surface or- 
namented with fine longitudinal ridges, which are intersected 
by circulai' lines of growth, which gives the surface a reticu- 
lated appearance ; margin entire, but ridged internallj ; apex 
truncated, figure inclined, oblong. 

This shell ia not an uncommon occupant of the shell marl 
beds of this State. 

CLASS LAMELIBRANCHIATA. 

UAMILY (ffiTEEIDAE. 

"Shell incquivnlve and nearly inequilateral; free or adhe- 
rent resting on one valve ; beats central, straight ligament in- 
ternal ; muscular impression single and behind the centre ; 
hinge nsaally without teeth." 



Shell thick, strongly and radiately plicated ; concentrically 
laminated and imbricate; upper valve nearly ilat; pliated 
towards the margin ; beaks laterally curved ; very variable. 
Common in the miocene beds of North- Carolina. 



Shell ob-ovate, thick, compressed, concentric lamina imbri- 
cated, and transversely plaited ; beaks broad and prominent. 
Posset large and bounded laterally by strong ridges, 

Oecure in the miocene of Jforth-Oarolina, bnt is less com* 
mon than the preceding. 

Ostrea radians and O. sellaeformis belong also to the mio- 
cene beds, together with the Anomia ephippium ; the latter ie 
always broken. 
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EXOSTEA OOSTATA. (Fig. A.) 

Shell suh-oval, very thick, 
lower valve convex, and cov- 
ered with strong corrugated 
ribs; apex lateral, with about 
two volutions ; upper valve 
flat, thick, supplied with nu- 
merous elevated concentric 
'iqnamose plates. It belongs 
to, and ia, one of the charac- 
teristic fossils of the green 
fand at Black Rock, on the 
Cape !Feai', and at Rocky 
Point, twenty miles north of 
Wilmington. It is found in 
t 1 1 lacea on the Cape Fear, but its pres- 

due to itulcnt 





CUOTJLLAEA VITLG-ARIS.-— (Fig. B.) 

This fossil occurs in the Ibrm of an in- 
side cast of the shell ; it is inflated, sub- 
ti-iangular, flattened before, beaks prom- 
inent and in-curved; shell thick, and 
ii marked with numerous delicate longitu- 
'f I dinal striae. 

It is associated with the Exogyra and 
Eelemnitella at Black Rock in the gi-een 



The 0. vulgaris is placed hero froi 
association with the E. costata. 



I its 



FAMILY PEO'rEKIDAE. — PECl'EN, SCALLOP. 

Shell sub-orbicular, regular, resting on the right valve, 
usually ornamented by fretted or scaly ribs radiating from 
the hinge ; right valve most convex, with a notch below the 
front ear ; hinge margin straight, united by a narrow liga- 
ment ; cartilege internal in a central pit. 
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The scallop of our coast is regarded as a delicacy. It Uvea 
in shallow water, and is taken in great numbers at low tide 
from banks which are juat submerged. They move through 
the water by opening and ahntting their valves. Fo^il pec- 
tens or scallops are very abundant in most of the mioceue 
marl beds in this State. The large scallops, P. Jefferaonius 
and P. Madisonius abound in beds upon the Neuse and Tar 
rivers, while they are less numerous upon the Cape Pear, 
Another large species is fonnd upon the Mehen-in, in North- 
Eunpton county, which I have not met with elsewhere. It 
replaces the English species, the Pccten princeps, which it 
closely resembles. 



FECTKK ( 

Shell medium size; both valves convex with twenty-three 
or twenty 'four i-ib a, prominent and angular inside at base; 
libs and spaces between nearly equal ; ears radiately striate. 
One of the most common fossils upon the Cape Fear. 

PEOTBN EBOETrue.— (Pig. 197.) 
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Shell comparatively tliin, and light and compressed valves; 
circular, sometimes oblicjne and equilateral ; ribs twentj-fonr, 
marlied on tlie outside with concentric squamose lines of 
growth, which are undulating, the last of which are strong ; 
lower valve less convex than the upper, It differs from the 
comparilis in being concentrically marked, and thinner, he- 
sides it grows much larger. 

PECTEN ritracEroiDES. — N. s. — (I'"g. 198.) 
Shell large, rather thiclt, compreaed, sub-inequilateral, ra- 
diating striae coarse and very numerous; transversely marked 



by lilies of growth, giving the surface a wrinkled appear- 
ance; ears uneqi.ial ; buccal ear sinuate, radiating striae nu- 
merous, inside smooth, atriae obsolete; fig. reduced. 

This is a large species of pecten, is closely allied to the P. 
princeps of the English crag. It is common in the miocene 
marl on the Heherrin river, at Murfreeshoro'. It is five 
inches long, and five and a quarter wide. It is readily dis- 
tinguished by the absence of ribs proper, and the presence 
of coarse radiating striae, which have intermediate ones, 
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which do not reach the hinge or umbo ; many of the atriao, 
however, fort or divide. 

p. PEEDEENSI3. 

Shell thick and strong, broadly ovate ; ribs, eight, broad 
6triae, lines of growth strong towards the margin ; beak pro- 
jecting beyond the hinge line. 

Only one valve has been fonnd of this species, and being 
old and its striae obliterated in part, and its charactere are 
less distinct than is nsual in specimens belonging to this ge- 



Shell large, circular, compressed, thin, pearly; eqnivalve 
equilateral; concentrically marked by fine lines of growth ; 
OR the outside, ribs are invisible ; inside, ornamented by about 
eighteen pairs of ribs, which are prominent at tlie margin, 
and obsolete towards the hinge. 

This beautiful shell oc(.urs m the miocene at Waccamaw 
Lake, North-Carolina, and has not been observed npon the 
Nense or farther north 

p. jLrFEiibONius — (Tm 199.) 



•^ 



^/^ 
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Shell very largo, ribs, ten, and wide, and longitudinally 
marked by line ridges, which are not aquamose. This species 
is sometimes between nine and ten inches wide, and seven or 
eight inches long, and are often used in cooking oystei's in 
place of a frying pan. It is one of the characteristic fossils of 
this jniocene. 

p. MADISONIUS.— (Fig. 200.) 

Id the P. Madisonius, the ribs number about fifteen, and 
they are ornamented with three sqnamose ridges each. There 
is also an equal number between tiiem ; they coalesce towards 
the hinge. 





A. pecten, (-fig. 201,) is quite com- 
mon in North-Carolina, which I have 
not bten able to refer to its proper 
ipecies It is one of the moat com- 
mon in the shell marl of the middle 
] ut it the eastern counties. It has 
ti-Q prominent ribs, but they are or- 
nimcnted in a different style from 
that which prevails in the young of 
the P Jeffei'sonius. 
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One of the moat common peetens of the white eocene marl, 
is represented by figure 203. It differs 
from the P. membranacea in having only 
about half the number of ribs. The P. 
membranaeoa having upwards of eighty, 
while this haa about forty-four. 

An observer cannot fail to perceive the 
striking difference in the species of pec- 
tens of tlie white eocene marl of Ncw- 
Hauover and Onslow counties, and those of the miocene. 





IMOATOLi MAE&INATA.' — {Fig. 103.) 

■^hell strong and thick, but rather 
1 ill; valves sub-equal, ovate, wedge- 
fDim, with three strong radiating plicae. 



T> my m'TmiDAE. — myi'ilus 
(Fig. 203A.} 
Shell nacreous, thick, somewhat infla- 
marked with eoneentrie lines of 
gi'owth ; anterior margin arched ac- 
ciiminate ; posterior rounded, 
what dilated ; umbones acute. It 
18 usually much injured by exfolia- 
tion and rarely perfect. 

cjri\Frr\~(Fig. 203.B.) 

Shell small, short, 
^'° '^" thin, smooth in the 
middle ; hinge, mar- 
gin crenulated behind 
the ligament. It ap- 
pears to be rare, though 
it may be owing to its frailness. Mi- 
ocene. 
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AEOADAE. 

The valves in the Arcadae are eq^ual, regular, and usually 
oblique; the teeth ai'e arranged in long rows, resembling a 
comb ; at the extremes they are longer and frequently curved 
or corrugated. 

AECA LIEN08A.— BAY. (Fig. 204.) 

Shell large, inflated, oblique ; ribs subequ 
with a groove or channel in the middle ; anterior si< 




lar ; lines of growth distinct, giving a striate appearance ; the 
ligament area is marked by strong lines divei'giiig from be- 
neath tlie umbo; umbones distant; inside margin strongly 
sulcate or ribbed. It has about 37 ribs, A living shell upon 
the Florida coast, but found abundantly in the miocene of 
Nor th- Carolina . 



Shell oblong, ovate; ribs twenty-one, strong and trans- 
versely rugose, ligament area short, transvei-sely marked by 
lines, and crossing striao parallel to the hinge line. 

A. IKOILE.— SAT. 

Shell very oblique, sub- quadrangular ; anterior aide very 
short, posterior sinuate ; I'iba unequal, stronger on the poste- 
rior mai'gin ; rounded before, angular behind, and much pro- 
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duced ; umboiiea incurved, distant ; ligament area crossed by 
traiisvGi'se lines. 

Xhia shell has abSut thirty-one principal ribs, with inter- 
yening raiecd lincB, and tranayersely marked by linee of growth. 

A. CEKTENAIilA. — (Fig. 206.) 

Slioll sul">-t]uadi'iite and orate, nearly straight and slightly 




contracted at base; ribs fine, alternating in size; margins 
rounded; beaks approximate; hinge ai'ea narrow; mai'gins 
entire. 

The striae or ribs in tliia speciea are very numerous and 
fine, while these together with its quadrangular form will 
serve to diatinguiah it from others of the same genua. Com- 
mon in the raiocene of North-Carolina. Tlie figure was 
drawn from a specimen obtained from the indurated sand be- 
neath the miocene bed at Elizabethtown, Bladen county, and 
is referred to the centenaria but with doubt. 



Snbcordate inequivalve ventiicose ; elongated and only 
slightly oblique; heals very prominent and distant; ribs 
about twenty-five, crenulated, oi- transversely ridged; Iiinge 
area wide and marked by divergent striae or channels. Com- 
mon in the miocene of North-Carolina. 

A. TEASSVEESA. 

Shell yather thin, subrhomboidal, rounded with about 
thirty-two ribs ; area rather narrow, with two or three undu- 
lated grooves. Common in the miocene, and still living upon 
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the coast. A. limatula and stillieidium are also miocene 
sheila, and common in the marl beds of the Capo Fear river, 

Vl'iRTICOllDIA..— WOOD. — (Fig. 306.) 
I have met -with two or thres specimens only 
^ " _ '' of the fossil which I have referred to this gemts. 
It la found in the interior of lai'ge shells. 

GENUS I'ECTUKCHLITS. 

Rhcll orbicular, nearly eqilateral, smooth and 
radiatelj 'stiutcd; hinge with a semi-circular row of trans- 
veise teeth 

PErrnHctrLtre sunovAxna — (Fig 207) 
Shell oibicular, meq^uilateial, with ladiatmg sulu, bttom 




ing obsolete with age ; teeth nearly obliterated in the centre ; 
teeth largest on the shorter side of the valve ; marginal ones 
broad and separated ;— Conrad. This is probably one of the 
moat common miocene fossils of the sliell marl in the State, 



p. LTtTTTIFOiaUS. 

Shell orbicular, Bub-eqnilaterai ; the radiating striae are nu- 
merous; beaks small in proportion to the size of the shell; 
hinge teeth in the centre, wanting or obsolete. This fine spe- 
cies in some marl beds upon the Cape Fear, is quite common, 
and is very large and thick ; some are fonr to four and a half 
inches across. 
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P. AKiTira.— (Fig. 208.) 
This is the smallest species of this genns be- 
longing to the shell marl. It ia also one of the 
most common. P. passus and P. quinquernga- 
1 in certain localities. 



LIJDA ACtfTA. — (Fig. 208a.) 

Pw. 208*. Shell small, thick, inflated pos- 

^"^wj^ /ii^^s^ terioi-ly; margin acnteor beaked, 
'^r y 1 ^^B^ shghtly open; anterior margin, 
~~ — short rounded ; surface concen- 

trically striated. Tliis fossil re- 
sembles nncnla, but it ia not pearly in the interior, and its ab- 
dominil margin is smooth. 

NUCULA PKOXTfttA.— (Fig. 208b.) 

iiH 206b Shell small, ovate, smooth, interior pearly ; 

anterior margin ebort ; posterior side elongat- 
ed, obtuse ; margin erenate. N. limatula is 
more common in the marl beds of this State 
than the W. proxima ; miocene. 

FAMILY OHAMACIDAE. 

The shell is thict, inequavalve, with aub-spiral bealcs, hinge 
teeth 1 — 2, muscular impression one, and largo; retici\lated 
palleal line simple. 

ClIAMA. 

The shell is attached to other bodies by its left umbo; 
hinge-tooth of the free valve thick, curved, and" received be- 
tween the teeth of the other valve. 

CHAIIA AECraELLA. — (Fig. 309.) 

Shell thick, or orbicular-cordate squamose ; the radiating 
ribs spinose, strong, tubular or folded; intervening space 
coarsely pnnctate and rugose. Common in the marl bed at 
Elizabethtown, Bladen county. 
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-(Fig. 210.) 

Sliell tliick, sqiiaraose, or 
coucentrieally laminated and 
imbricate; lamina striated, sin- 
istral, creniilated interiorly ; 
iipper valve flat. Figure low- 
er valve natural sizo. Abnn- 
dant in tlie mioeene of !North- 
Carolina, especially on the 
Gape Fear. 



CHAMA < 
Shell thick, orbicular, with 
its sui'fece composed of plates 
01 lainma, m the flat vthe the plates are creuulated or plai- 
ted 



CHAJtA STKIATA.— N. B, {Fig. 3H.) 

Shell small, ovate, rather thick for its size 
lower valve distinctly striate. Usably found 
in the hollow or inside of tlie univalves. 
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r OTPKINIDAE. 

Shell regular, equivalve oval or elongated ; valve close, 
solid ; epidemiia thick and dark ; ligament external, conepic- 
uoua cardinal teeth i — 3 in each valve ; pedal scars close to 
or eonflaent with the adductors ; pallial line simple. — ^^Vood- 
ward, 

ABTAEIS 
Shell small, thick, compresaed, smooth or cone entri call j 
furrowed; hmule impreased; ligament external; hinge teeth 
2 — 2 ; antei'ier tooth in the riglit valve large and tliick. 



ASTAETE COHOEHTBICA. — (Fig. 212.) 



# 



Shell small, thick, trjangnlar, compress- 
ed, concentric ; furrowa close and regular ; 
nmbones acute, recurved; margin cre- 
nate. It is about one inch long, and one 
broad. It is rather common in the mio- 
cene of If orth-Oarolina. 



A8TAETE UHDULATA. — (Fig. 213.) 

The broad, variable and concentric furrowa will serve fo 
distinguish it from the foregoing. It is comparatively a 
broader shell. The TJnduIata seems, however, to be quite 
variable, and the figure shows one of the extremes of this 
species. 

1^^^^ ^^^ CRABSATELLA UNDULATA. — (Fig. 214.) 

Shell oblong, ovate, compressed, mai'k- 
ed upon the outside with coarse concen- 
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trie striae ; umbo flattened ; apex sub-acute ; inner margin 
entire. One of the moat common i'ossUa of the shell marl. 



; TliOMEY & HOlMJSe, FOSSttS OF SOUTH-OAEOLINA J p. 74, 

(Fig. 215.) 

" Shell somewhat triangular, thick, eoQ- 

centrically furrowed; buccal side rounded; 

^^^^^Mm anal side somewhat beaked, angular, with 

' ^ a longitudinal ridge ; umbones incurved; 

lunule somewhat excavated." 




Ill addition to the foregoing, I may add the following as 
common in the North-Carohna shell marl beds : Crassatella 
alta, 0. Marylandica, 0. Protexta, C. Meinia. 



Ji'AMILT CTCLASroAK. — COEEICULA DBNSATA.^ — CYKENA DENSATA. 

CON.— (Fig. 215a.) 
^1*5 iisi. Shell orbicular striated concen- 

trically, pohshed, lateral teeth 
elongated 

This shell is very abundant at 
the miocene marl bed of .Mr. 
Flo«ei, on the Cape Fear. 




FAMLT COBBTILIDAE.— COEETJLA QV 

MIATA.— (Fig. 215e.) 
Shell email, thick, ovate, con- 
trically stiiate ; anterior margin rounded ; 
posterior elongated, -or somewhat rostrate. 
Common in the shell marl. 

FAMILT LTTOBCrroAE, 

This family have orbiculai- sheUs, both free 
and closed with hinge teeth, somewhat varia- 
ble as one or two laterals, or one and one, 
^nd the other obsolete ; pallia! line simple, muscular im^ 
pre-Jfiima two, elongated and rugose. The family is princi- 
pally composed of ti-opical and temperate species, and liye 
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upon sandy or tanddy bottoms, and exist from the sea shore 
or shallow water to the greatest habitable depths. 

ITICINA BEtieiESE. 

The shell is orbicular, white, with depressed umbones, and 
the margins are either smooth or only finely crenulated; 
hinge teeth 3 — 2, laterals 1 — -1, muscular impressions rugose ; 
anterior, elongated and within the pallial line; umbanal area 
with an oblique farrow. 

LUCmA PENNaYlVANIi. — LINN. (Fig. 216.) 

Shell orbicular, thick, solid, and concentrically ribbed, or 
posteriorly it has a strong 
fold or groove. The foid ex- 
tends across the shell, and 
produces a notch in the pal- 
lial margin. Common in the 
miocene upon Neuse and 
Cape Tear rivers. 




I.UCINA OONTEACTA, 

Shell orbicular, somewhat 
inflated ; ribs concentric, un- 
equal, marived in the inteyals 
with striae ; posteriorly the 
margin is channeled. 

It is larger than the preceding, and has no fold, and its 
ribs are unequal. 

L, CUTCNUiATA.— (Fig. 217.) 
Fig 217 Shellsmall, thin, orbicular, somewhat inliated, 

concentrically lamellated, lunule excavated- 
Oommon. 

In addition to the foregoing, the following 
species have been observed in the miocene: 
Lucma anadonta, L. radians, L. divaricata, L. multihineata, 
Lind L. squamosa. 
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FAMILY VENEKIDA. 

This important family is represented by many existing' 
species in our seas at tlie present time. It is too well knowB 
to require a minute description. It is, however, known from 
other form8 by its regular oblong thick shell, though it ia 
sometimes nearly round ^ by its strong external ligament, and 
its three diverging prwmineat teeth in each valve. Its pallial 
line is sinuated. 

The venerida are elegant and beautiful shells, often highly 
colored, though some of the best known are externally dull. 
This family appeaTed first in the Oolitie period, and they have 
increased in number and importance- down ta the present 
time, when they have acq^uired their maximum develope- 
ment. 

YBNUa MEKCENAKIA. 

Shell solid, snrface marked by numerous concentric lines 
of growth, obliquely cordate ; posterior margin produced j 
anterior short; nmbones recurved,, lunule cordate; pallial 
line sinnated ; margin crenulated. 



. VENUS TRIDAEH0IDE9. — COW. VENUS 

Shell very thick and heavy ; globose, vtrinkles upon the 
aui-face undulating ; plaits wide, extending from the umbo to 
the margin. 

This species may he distinguished by its thickness and wide 
external plaits, which are usually strongly marked, though 
sometimes they are feebly developed. It is one of the most 
common fossils of the miocene beds of Iforth-Carolina. 

Shell large^ thick, oblong, posterior margin prolonged, 
anterior one short ; surface concentrically striate, and marked 
by fine, longitudinal lines, which are distinct after the dermal 
covering exfoliates. This is one of the largest species, being 
sometime 6 — 7 inches wide. Common in the miocene of 
€ape Fear river. 
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2§3 




CKnsEARi — CON. {Fig. 318.) 

,j Shell thick, medium size, 

slightly ventrieose, furnished 
upon the outside by about 
twenty-five sharp lamelliform 
concentric and recurved ribs, 
erenulated upon the umbonal 
side ; ribbed or ridged trans- 
versely on the ventral side, 
the ridges extending across 
to the adjacent rib; lunule 
erenulated, 

Kecent upon the coast of 



V. LATILIEATA OOK.- 




VEKOS PAPHIA.— LAM. (Fig. 219.) 

SIi«ll sub-trigonal, thick and pon- 
derous for its size; ribs fine, con- 
centric, and very thick ; in-egulai-ly 
stir^te, crenulate upon the lower 
margin ; umbo slightly flattened. 

This sheD is readily known by its 
thick ribs, and deep subei betveeen 
thorn. Commoa in the miocene of 
North-Cai-olina. 



VENUS MET.TASTETATA. — {Fig, 220.) 

Shell small, sub- orbicular, striated concentii- 
eally, rather irregnlar, interruptedly radiated. 

Yenus pramagna, cancellata and subnasuta are 
slso rather common fossils of the miocene. 
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l.-(Fig. 221.) 

Shell inflated, concentrically striate, anterior side angulat- 
ed; Timbones prominent, incurved; margin smooth; lumule 
cordate. 




0. EISPOSTA.— (Fig. 232.) 
Shell smooth, moderately inflated, thick, beaks prominent, 
dorsal margin depressed; anterior margin rounded, lunule 
lanceolate. 




c. EEroETA.— (Pig. 223.) 
This fossil, which the annexed ligiirea represent, is very 
common in a sandy marl bed in Brunswick county. It pre- 
serves its original polish, and closely resembles the foregoing. 
It is, however, proportionally -wider than the repoatia. It is 
highly polished and smooth, but ht^ concentric striae. Um- 
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bones flattened, the flattened pirfc extending tcross tlic shell, 
being bounded anteiKiilj with an ubbcnie lonnJed ridge. 
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Shell sub-orbicular, depressed, sub-eqnilatera!, concentrical- 
ly striate ; broader tban long ; lumule small, lines of growth 
or concentric striae regular, simple, and somewhat coaree and 
distant. Fig. 224 shows the binge. 




This fossil appears to differ from the Artimtis concentrica 
of the coast ; its linus of growth are about half as numerous 
and are also continuous from one margin to the other, except- 
ing a few ou tlie anterior margin. 

In the living coast species the lines of growth are less 
regular, and coalescent near both margins; it is orbicular 
also, being as long as wide. The fossil, however, closely ro- 
semblea the living one of the coast, though it differs aa much 
fi'om it as Artemis acetalubum of Conrard. 

Species which belong to tbe miocene and whicli remain 
undescribed : A. acetabulum, A. concentrica. 

FAMILT TBLLIMIDAS. — TELLIHA BIPIICATA. — CON. (Fig. 225.) 

Shell rather large, thin, sub-oval, inec[uivalve, sub-ventri- 
eoae, marked with rather obscure radiating lines, and impress- 
ed witli an oblique fold in oacb valve. The remaining spe- 
cies of Tellina belonging to the miocene are T. Alternata, T. 
PoHta, and T. Flexuosa, 
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. LosoEiA. — (Fig. 225a.) 
Shell oblong, narrowed posteriorly, slightly gaping or re- 
flected; paliial einus deep; 
coneentricalJy striate ; pos- 
terior margin marked with 
one or two folds; snrface 
still brown ; concentric striae 
are in the form of raised 
shai'p lines, not impressed 
lines of gi-owth. The Tipho- 
nal inflection is in contact with the paliial line, in which re- 
spect it agrees with P. Kammobia, bnt its binge teeth are 
2 — 2 in both valves. 




GENUS nONAX. 

" The general foi-m ia trigonal, or wedge form, valves closed, 
front produced, posterior short ; margins usually crenulated ; 
hinge teeth 2—3 ; laterals 1 — 1 in each valve ; paliial sinus 
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vmAx.—{Yig. 236.) 
Shell triangular, rather ahriiptly trnncate be- 
hind, and traversed by a ridge from tlie umbo to 
the base ; surface marked by obscure radiating 
lines ; base crenulated. This small shell differs 
from the variabilis in its proportion; it is more triangular, and 
is not produced so much in front, 

Donax Variabilis probably oceui"s in the mai'l of Worth- 
Carohna, but has hitherto been overlooked. 



FAMILY MACTEroAJC. &ENUS il 

" The shell is equivalve, and nearly equilateral ; the ante- 
lior hinge tooth is in the form of an inverted A ; lateral teeth 
doubled in the right valve." 



Shell rather small, but thick at the umbo; triangular, rath- 
er inflated; inequilateral; rounded anteriorly, and posterior- 
ly it is produced. Yeiy common in the marl of "Wayne and 
Edgecombe. 

MAOIKA LATKKAI.IS.— SAT. (Fig. 237.) 

Fig, 327. Shell Small, rather thin, smooth, sub-tri- 

angular; lines of gi'owth fine; posterior side 
elongated, or margins sub-equal, rounded 
before ; umbo rather prominent. A very 
common fossil of the miocene. 

MAOTEA SIMILie. — SAT. 

Shell thill, of a medium size, margins sub-equal, concentric, 
striae very line, at intervals deep, beaks nearly central. The 
living ones of the coast have a longitudinal rounded ridge 
mnning from the beaks to the base and obscure radiating 
lines, though only visible in a favorable position. 



(LTi:.— (T'ig. 2268.) 
Shell rather thick, sub-triangular, inflated, inequilateral. 
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anteiioi maigm loiinded; posterior elongated or wedge form. 
Katlier common m tlii^ shell mai'l beds of Cape Fear. 




r SOLEBIDAE, SOLBH ENBI9. 

(Fig. 22ra.) 
This common shell of the coast is sword 
shaped, with the anterior and posterior 
mirgins truncate. 

bOLECtfflTIS BUBTEKES. CON. ' (Fig. 228.) 

Shell rather small, thin, somewhat sword 
shiped; anterior and posterior margins 
ronnded, ventral margin concave, or 
ai ched. 





p. cAEiBOEus. — (Fig, 228a,) 
common in the mioeene, but the 
valves ai'e rarely en- 
tire. I should, how- 
ever, express some 
doubt respecting the 
identity of the speci- 
men figured with thie 
speeies. 
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FAMU-T ANATINroAE. — PAHOPEA KEELEXA. {Fig. 229.) 

Shell large, thin, oblong, ovate ; wrinkled and margin gap- 
ing widely and reflected. Common in the shell marl of 
Edgecombe connty. 




PHOLADOITYA ABBUPTA,— (rig. 231.) 

Shell oblong, oval, substance nacreous ; surface ornament- 
ed with from three to five radiating ridges. This beantifnl 
bivalve is qnite common in a marl bed in Edgecombe county 
but rarely entire. 
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FAMILY PHOLADIDAE. 

These specie of Pholaa hare been found in the miocene of 
this, viz : P. Oostata, P. Oblongata, and P. 'Memmingei'i. 
Thoy are raroly if ever entire, tnt their fragments are not 
uncomraon. 



FAMILY CAEDIDAB.* — CAEDIOM MAGNUM. — CAIiDIUM VENTKICOSUM, 

Shell large, inflated, oblicLuely cordate, radiately ribbed, 
ribs flattened, anterior ones crenulated. 

This magnificent fossil is found occasionally in the miocene. 
It is quite common in tke pliocene, and is now veiy abnn- 
dant upon the coast, near Beaufort. 



The specimen j i ii c 



-lie muncatnnij 




' The families im-di/iiie snd cardiiidae should have preceded vi 
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but it is more elongated, and its cremilations appear to differ. 
I have obtained, only one specimen ; and hence, cannot apeak 
of tlie permanence of its characters. It occurs in Walker's 
Bluff, on the Cape Pear. 

Oardium sublineatum is a common fossil of the Cape Fear 
and Neiise mari beds. 



^tef 



AEATA. — (Pig. 334.) 
Shell rather thick, oblong, 
md ornamented with fifteen or 
ixteen elevated scaly ribs ; an- 
erior side very short; poste- 
ior margin oblique ; inner 
nargin crenate. 



O. PEEPLANA,— (Fig. 235.) 

Shell small, rather thick, triangular, inequilateral, radiately 
ribbed, striated; posterior side produced, anterior short 
Common, 



0. ABBEEVIATA.— (Fig. 236.) 

Shell small, thick, triangular, oblique; ribs etrong and 
crenate ; umboncs acute. Common. 

CAEDITA TEroENTATA,^(Fig. 286. A.) 

Shell round, triangular, thick; ribs strong and crenulate ; 
beaks turned. forward; valves with two teeth in the loft, and 
one in the right valve. 



Shell small, thick, wide on the abdominal side ; 
and radiating ; muricated ; anterior side shortj 
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CHAPTER XIX. 



Considerations relatiye to animals belonging to this type. — Aberant fonns 
of the Echinodermata. — Species described. — Bryozoa, Polyparia, etc. 

Eclunoderinata comprehends a class in the Xingclom, Ea- 
diata, wlioae organization belongs to the stellate type. This 
sub-cla^ derives its name from the character of the integu- 
ment, and its appendages, which remotely resemble that of 
the liedge-hog. Some ai'e called sea-urchins, others star-hshes. 
In most of the families of this great class, the integument is 
protected by calcareous spines. The integument itself is co- 
riaceous, but it takes into its composition a large quantity of 
lime which imparts to it firmness and durability, Tlio skin 
is complicated in its structure. It is made up of an immense 
nnmber of plates of a polygonal form. They amount to 600 
pieces in aU. Tliese are dove-tailed together in the most per- 
fect manner, and yet they are so invested in living membrane, 
that additions of carbonate of lime ^re constantly made to 
each. By this arrangement, the animal within grows without 
inconvenience to itself, which it could not do, if the integu- 
ment or dwelling was composed of one piece, 

The forms of the Echinoderma differ much among them- 
selves, and yet it is apparent that they all belong to one type, 
and are constructed upon one plan. One of the most aber- 
rant of this type is the sea cucnmber, (Holothuria,) which is 
El Urm fleshy bag, destitute of plates, composed of carbonate 
of lime. In another upon our coast, we find the star-fishes 
with Ave arms extending from a common center ; and in an- 
other, the globular seorurchm, in which the five arms are 
folded and soldered together so as to form a ball. Another 
interesting form has the stellate type, but differs considerably 
from the star-flah, and most atrikiugly in the faet that the stol- 
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late head is supported on a jointed foot-stalk. Tliese aro 
called Eniyrvnites. 

These different families have a special geological interest. 
Tho last for example, the Enerinite,. lived in the earliest pe- 
riods of the planet, and are known principally in the oldest 
palaeozoic rocks. In the lower silurian system, beds are of- 
ten composed mainly of their disarticulated remains. In mod- 
ern roclra and seas, they are imlinown. On the contrary, the 
star-fishea without pedicels or jointed supporta, are known 
mostly in modern rocks, only two or three species being 
known in the earlier formations. Now, the sea-urchins, or 
the globular forms of this class, lived in great numbers in the 
Mesozoie or Jurassic period. This type or form has come to- 
ns, though none of tho spocies of the Mesozoie period live in 
oar present seas. 

I have spoken of the eomplicated structure of the star-fishea 
and the provision which has been made for their growth, both 
of which are worthy of our highest admiration. But nature 
had not exhausted all her resources when she had provided 
for their gi'owth and made them the moat beautiful objects in 
the seas. She has in tliis elaborate structure made their or- 
namental work subordinate to their instruments of locomotion 
and reproduction. The flowers which are sculptured upon 
their integuments form a part of their organs for moving from 
place to place. These flowers which represent the five petals 
of a rose, are formed by punctures through the outer envel- 
ope. Throogh them the urchin protrudes fieshy suckers or 
tubes. If, for example, a sea-urchin is placed in a glass filled 
with sea-water, it is soon seen to protr-ude a multitude of slen- 
der fleshy threads, each of which is lipped with a little knob. 
These soon corae in contact with the glass to which the knob 
adheres, on the principle of an exhausted receiver. By means 
of this adhering apparatus, it moves itself forward or back- 
ward. In technical language, the surface from which these 
fleshy threads protrude, are called a/mhulaeral aa-eas, and the 
spaces between, intermribulacral areas. !N"othing can be seen 
of these threads when the animal is dead. All its soft parts 
are strictly encased in a box of hard shell substance, which 



>y Google 



has received the name of Test, or Shell. The patterns of these 
different areas vaiy'in form and proportion, and hence are 
used as characteriatics of genera and species. The test is also 
covered with spines of different forms and sizes. These, too, 
are formed after different patterns, their shafts being sculp- 
tured differently in every species. Their spines, and the 
mode they are attached to the shell, the character of their 
surfaces, tJie position of their oral and excretory offices, fur- 
nish fhe characters npon which the families, and lesser sub- 
divisions of this class are founded. 

FAMILY CIDABIDAE. — 0IDAEI8 MITCIIELLII. — N. 3. (Fig, 337.J 

Test thick, circular or turban shaped ; flattened above and 

below ; ambulacra! areas narrow, and provided only with 

minute tubercles, in double rowa, 

rro. SS7. and tliree in each ; interambulacral 

^^^^^|^^^m|»«^ areas nearly four times aa wide as 

smooth. ; outer, bearing small sub- 
ordinate spines, giving it a crenulated appearance ; miliary 
zones wide, and covered with small close set unequal granules ; 
poriferous zones, uuigeminal, and separated by nearly plane 
ridges ; spines unlmown ; apical disk unknown ; month open- 
ing, appears to be large, but too much broken ■ to determine 
its charactei-8. 

Belongs to the eocene, and accompanies the remains of the 
Zeuglodon. 

Dedicated to the lamented Prof. Mitchell of the University 
of Chapel Hill. 

OIDAKIS CAEOLINENSIS. N. S. (Fig. 238.) 

Test rather thick, circular and somewhat oval. Ambnlacral 
areas narrow; somewhat undulating, supporting two rows of 
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■iinail tubercles with two in a row, and interspersed with 
minute ones, whieli appear in 
la 3 some places to be arrayed in sub- 

ordinate rows ; interambulacral 
areas wide, covered with small 
ttaheqiial and rather prominent 
tubercles, among which minute 
gi loiilea are scattered ; area about 
tour times as wide as the former ; 
j,ktes pentagonal, supporting two 
rows of large perforated pi'imary 
tubercles smiounded by plain circular zones; miliary zone 
concave oi depiessed Poiiferous zones narrow ; pores uni- 
geminal; outer oblong; the inner circular; margin of the 
aiYiall plates between tbem marked with an elongated depres- 
sion. The upper and lower sides crushed. 

Belongs to the eocene, and accompanies the former. 
Figure 105 represents the jaws of an Echinoderra, p. 246. 
The separate pieces of the test and jaws are quite common 
in an eocene bed in Craven county. They belong to the 
upper part of the bed, and seem to be confined to a space 
about two feet thick. 

FAMILY OroAKFTAS. ECHINUS BTnFFINII.— ED. FOEBES. (Fig. 239.) 

"Body sub - depressed ; ambulacral and interlambuiacral; 

Pjq -.^^ plates with several primary tn- 

-; ^T'"^^^ bercles on each closely ranged, 

having circles of secondary tn- 

bercles surronnding their bases; 

rows of pores very ohliqne, 

witli three pair of pores in each 

row, the uppermost distant from 

ti 1 the other two. Beneath con- 

i^^U ^*^0 *'^^^' ™'^'^^'^ hroad; widely 

%;^-^ *^ a^'^<^ notched opposite each avemie." 

^^ Ed, Eorbes.* 
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Found in the miocene beds. Four views, a. Echinus Ruf- 
fiaii, viewed from above ; J>, mouth ; c, spinegevous tubercles ; 
d, ambulacra] plates, and arrangement of pores: a, h, natural 
BiEe, c, d, enlarged. 



FAIDLT CLTPEASTAEIDAE.' 



— ECHIN0I.AMPAS APPENDICtlLA.TOS.- — K. S. 

(Fig. 240^'l.) 

Tost thin ; body oval, depressed ; 
margin thick or rounded ; somewhat 
elongated, wider anteriorly than pos- 
teriorly; ambuhicra narrow, open at 
their extremities; snb-petalpid ; pores 
connected by fiin-ow.i ; mouth trans- 
verse ; excretory orifice horiaontal, 
marginal ; madriporiform plate ex- 
centric ; apical disk occupied by a 
sub-cordate sculptured plato, furnish- 
ed with a pentangula opening, in the 
centre of which there is a pore ; are- 
ola more numerous below than above; 
area around the mouth inflected. 



ECHIHOCTAJIUS PARVUS. — H. 8. (Fig. 2i4.) 

Test Buiall, oval, with rounded sides; avenues dorsal; 
mouth sub-central, rounded, large, with a crenulated margin; 
vent between the mouth and hinder margin ; genital 
'"' *■ pores apparently four. Figure natural size. The 
^tj) mouth is large in proportion to the size of the body 
and the vent is situated half way between the month 
and margin. Eocene of Craven. 
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iDTELLA LTELLII. — (Tig. 246.) 

Shield small, sub-circular, flat, scarcely 
convex above ; below slightly concave ; 
ambulacra open towards the margin and 
terminating in four pores ; in that direc- 
tion mouth small ; vent near the margin. 
"Wilmington, 



SCETTKLLA. — (Fig. 247-'8. 
Figures 247-'8 represent a common fossil of the 
)f Craven county. 247 inferior face, showing the relative 




^^^^^O/^ 




position of the mouth and excretory orifice. Figure 348 is 
profile view of the same. The apical summit is before the 
genital. Since its discovery no opportimity has been furnish- 
ed by which I could obtain a comparison with the fonns al- 
ready known and described by the palaeonlologists of this 
country. "Wadsworth's eocene marl,. Craven county. 
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N0RTH-OAIIOI.1KA C1B0I.0OI0AL SnitVET. dUS 

FAMILT SPATAHGIDAE — GOHIOCLTFEUS SUBANGTrLATUS. — N. Q. 

(Fig. 243.) 

Test thick, sub-conical, covered with small spines, anterior 

and posterior areas somewhat imecLual; margin and base 




somewhat pentangular; posterior or anal onflce lateral, or 
upon the anperior face ; intorambniacral area grooved, with 
the continued area beneath projecting ; interambulacral areas 
sub-angnlated ; mouth rathernai-row or small, central; peris- 
tome angular, and suiTounded by five angular prominences, 
which terminate in the interambulacral areas, between wliich 
is a rosette, perforated by seven pairs of pores, with three odd 
ones at tlie end of each petal ; ambulacra petaloid and closed ; 
the prolonged zono provided with alternating pores as far as 
the base; pores connected by obhque grooves; interambu- 
laeral wide ; plates large, and nine or ten in a column. 
Figure 243, rosette enlarged. 

Observations. — The ambulacral areas are narrow, but the 
poriferous zones are rather wide ; and the interambulacral 
areas are about four times as wide as the ambulacral. The 
genital plates are indeterminate, hut the pores are large and 
the occnlar small, and appear to be mere indentations ; buc- 
cal area ornamented with a rosette ; petals transversely 
wrinkled ; pores elongated ; the anterior lateral plates appear 
to have eleven pairs of pores instead of seven. The genus is 
closely related to Cassidulus of Lamark, but the pores are^ 
united by grooves. Eocene, Wardsworth marl, Craven co. 
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AMPHIDETOS VIEGINIANtTS.* — FOKBES, (Fig. 245.) 

"Body broadly ovate, elevated aud truncate posteiiorly ; 
back oblique; dorsal impression lanceolate; scutab area very 
slightly excavated ; ambulacral spaces broad, triangular, de- 
pressed; interambulacral spaces slightly convex; anteal fur- 
row broad and shallow, sides slightly gibbous; sub-anal im- 
pressions broadly ob-cordate ; post-oral spinous space broadly 
lanceolate. — Edw. Forbes." 




a, lower area ; 5, upper ai'ea ; o, posterior area, showing- 
the relation of tho sub-anal impression, UsuaUy found in 
fragments in tho miocene of North-Carolina. 



* Journal of (he Geological Soeiiity, Vol, I, p.^. 
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NOKTH-OAKOLJNA GEOLOGICAL SURVEY. d.U 

OKDKK CEINOIDEA,— MICEOCRINnS CONOIDETJS. — N. G. 

(Figs. 246 & 24T.) 

Body conical; eub-penf angular at base; 

areas five, oblique; pores six or seven to 

^ ^ eacli, altemaling and ari'anged in rows, 

separated by a ridgo; apical pores five, 

base wide; beneath concave; concavity intereected by five 

bars, wbich descend and meet in the center; spaces between, 

triangular, terminating above iu the apical pores. 

Figure 247 shows the bass with the intersecting bai-e and 
triangular spaces between. 

I am unable to determine whether the head is supported on 
a foot-stalk ; the joints of a crinoid, however, are numerons 
in the marl in which tliis curious species is found. 

Eocene of Craven county, and associated with Eclnnocya- 
mus Parvus. 

BRTOZOA. LUNULrrES DEHTICULArA.^ (Figs. 24B & 349.) 

" Conical ; ceils inalternate, oblong externally, interior coni- 
cal, nearly vertical to tlie two surfaces of the polypidom; 
margin of the cell in its immature 
state open and denticulated; when 
mature, covered; mouth near the 
distal extremity; semicircular when 
imperfect, circular when perfect; 
gem mil life rous chamber at the dis- 
til end of the cell, opening round, 
concave suiface ihrrowed, irregular 
and minutelv gnnuHted " " Miocene, and common to most 
of the beds upon the Neuae and Cape Fear. 

Fig. 249, enlarged view of the fossil, showing the ai-range- 
ment of the pells, 'and the small Figure its natural size. 




LUNULITES CONTIGUA. FigS. 250 & 251. 

The figures exhibit casta of the concave surface of the 
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